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THE EEECE BUTTONHOLE MACHINE. 
Of all the exhibits at the World's Fair there is none 
that attracts more attention than that of the Reeee 
Buttonhole Machine Company, of Boston. Their main 
exhibit is in Machinery Hall, 
and they also exhibit and do all 
the buttonhole work in the 
Model Shoe Factory in the 
special Shoe and Leather build- 
ing. In this building shoe man- 
ufacture is practically exempli- 
fied as carried on in the leading 
shoe factories of the country, a 
thousand pairs a day being 
made, and the improved ma- 
chinery used, including all the 
best machines which have been 
practically successful. The in- 
troduction of the Reece machine 
in shoe factories effected a sav- 
ing in manufacture of from 40 to 
50 cents a case. 

The machines manufactured 
by the Reece Buttonhole Ma- 
chine Company have been in 
practical use throughout the 
world for the past ten years, and 
their introduction in the trade 
reduced the expense of button- 
holes 75 per cent. The but- 
tonhole machines put out by 
this company were the first ma- 
chines to automatically cut, 
stitch, and bar a buttonhole, re- 
ducing the labor of the operator 
to simply the moving and clamp- 
ing of the material. The stitch- 
ing mechanism is ro- 
tated about the eye, 
thereby saving any 
turning of the fabric 
which is being stitch- 
ed, and the move- 
ments of the ma- 
chine are all easy, 
uniform, and posi- 
tive, and no import- 
ant movements are 
dependent upon 
springs : the stitch- 
ing mechanism is 
very simple, consist- 
ing of a looper and 
needle below the 
cloth plate and a 
needle above said 
plate. These parts 
receive their move- 
ment from a com- 
pound eccentric, and 
they make a com- 
plete buttonhole or 
purl stitch for each 
reciprocation of the 
needle bar, which 
makes the machine 
capable of running 
at a high rate of 
speed as well as noise- 
less and durable. 
The buttonhole is 
automatically cut 
and transferred from 
cutter to stitcher by 
an even, uniform 
movement, avoiding 
any jar or blow. 

The starting and 
stopping of the 
stitching mechanism 
at the commence- 
ment and finish of 
the buttohole are au- 
tomatic, the needles 
always stopping out 
of the fabric. The 
machine runs equal- 
ly well on all kinds 
of materials, either 



with silk or cotton thread. The company has on 
exhibition machines for making eyeletholes and but- 
tonholes of various styles required by the different 
trades, such as boots and shoes, clothing, collars and 




THE EEECE BUTTONHOLE MACHINE 
Upon which 10,010 buttonholes hare been made in 9 hours and 50 minutes. 
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cuffs, underwear, and, in fact, everything that requires 
a worked buttonhole, and they have at least five 
different methods of barring the small end of the 
buttonhole, each of which is equally well adapted to 
its particular line of work. 

When it is taken into con- 
sideration that at the time 
the Reece buttonhole machine 
was invented it required thirty- 
five hand movements to make 
a buttonhole on the best or- 
ganized machine, and that the 
introduction of the Reece ma- 
chine reduced this to two hand 
movements, the magnitude and 
importance of this invention can 
be more fully appreciated. 

The latest production of the 
company is a buttonhole ma- 
chine that makes any size but- 
tonhole, from a round eyelet, 
such as is used in a shirt front, 
to a buttonhole two inches long, 
used in ladies' cloaks. The in- 
vention of this machine has 
greatly simplified the mechan- 
ism and reduced the labor of the 
operator to one-half what it pre- 
viously was, the production be- 
ing correspondingly increased. 
The machine is entirely auto- 
matic and requires no labor on 
the part of the operator, such as 
closing the work clamp by the 
foot or hand, as in the previous 
Reece machines, reducing the 
labor to simply moving the ma. 
terial from one to 
the next button- 
hole. A series of 
any number of but- 
tonholes can be cut, 
stitched, and barred 
without the operator 
moving her hands 
from the material 
and without any 
movement of the 
foot. This machine 
is the first ever pro- 
duced that barred 
the buttonhole with 
a purl bar, which 
makes the small end 
of the buttonhole in 
harmony with and 
equally as neat as 
the sides, and crosses 
the stay cord and 
firmly stitches it to- 
gether, so that there 
is no possibility of 
its starting. 

The company has 
also put upon the 
market for the past 
five years a machine 
for stitching down 
the thrum ends and 
stay cord between 
adjacent buttonholes 
on shoes by a blind 
stitch. These ma- 
chines are entirely 
new and opened a 
new field for sewing 
machines, as this 
work had always 
been done by hand. 
One of these ma- 
chines and an ope- 
rator now take the 
place of ten hand 
operators, and the 
work is far superior 
to that done by 
hand, making a neat, 
uniform finish on tb.6 
inside of the shoe. 
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CONGRESS ON PATENTS, TBADE MAKES AND 
INTENTIONS. 

On October 2 the World's Fair congress devoted to 
patents, trade marks and inventions opened its ses- 
sions in the Art Institute, of Chicago. Among those 
participating were : Dr. R. J. Gatling, the inventor 
of the Gatling gun and president of the American 
Association of Inventors and Manufacturers ; Ever- 
hard Faber, of this city ; Judge Henry W. Blod- 
gett, who held the position of permanent chairman 
of the congress ; Richard Pope, Canadian Commis- 
sioner of Patents, and others well known either as 
lawyers, manufacturers or inventors. Judge Blod- 
gett in his opening address spoke principally of what 
invention had done for the great farming regions of 
the Northwest in the production of improved har- 
vesting machinery. These inventions alone have 
made it possible to harvest the enormous crop of the 
grain-producing area. As the management of this 
machinery requires a considerable degree of mechani- 
cal skill, the speaker held that it had operated to de- 
velop the intelligence of the population, as well as to 
admit of improved farming apparatus, thus bringing 
about a two-fold benefit. Dr. Gatling delivered an 
address of welcome on behalf of the American asso- 
ciation, briefly recapitulating the well known story 
of American patents. Rowland Cox, of the New 
York bar, read a paper on trade mark law, taking the 
ground that it is a fortunate thing that in adopting 
the constitution of the United States, trade marks had 
been left out of the patent statutes. His contention 
was that they should be awarded what they have 
received, namely, the common law protection, hold- 
ing that a constitutional provision for them would 
have degraded their common law right into a statu- 
tory privilege. 

Mr. Faber, in an address which he delivered on the 
next day, rather took the opposite ground, feeling 
that the United States should make some statutory 
provision for the protection of trade marks, if it was 
'only for adequate registration thereof. He cited, a 
directory of trade marks of stoves, which was issued 
a few years ago, which showed that all but one brand 
or name given were used by from two to five different 
manufacturers. A Bureau for the International Reg- 
istration of Trade Marks has been established at 
Berne, Switzerland, in connection with the Interna- 
tional Union, but, so far, no provision for registration 
of trade marks by citizens of this country has been 
made. Expensive litigation or long advertising seemed 
to him the only way of determining right of<H»riority 
in trade marks. It will be seen that to some extent 
his views were the %pposite of those of the distin- 
guished lawyer, Mr. Cox, who preceded him in this 
subject. Lemuel W. Serrell, of this city, read a paper 
on the uniformity of patent laws, incidentally plead- 
ing for a more liberal construction of patents on the 
assignment of a reasonable period of public use which 
should not invalidate a patent. Papers by Dr. Gat- 
ling and by L. L. Bond, of Illinois, were demoted large- 
ly to the same subjedt, the epoch-making and great 
inventions of the world. Mr. Francis Forbes, of New 
York, formerly delegate from the United States to the 
Madrid convention of the International Union for the 
Protection of Industrial Property, spoke on the inter- 
national law of trade marks. Other very able ad- 
dresses signalized the meeting, some of which will be 
found outlined on page 246. 

While these gentlemen were laboring at Chicago in 
the very midst of the most wonderful exposition of 
inventive genius the world has ever known — an expo- 
sition which never could have been realized except for 
the beneficent influences of the American patent laws 
— another set of men, assembled in the Congress of the 
United States at Washington, were at work in the 
unwise business of trying to emasculate and break 
down the system which has conferred such marvelous 
benefits upon the country. 

The Hon. Mr. J. T. Heard, of Missouri, intro- 
duced a bill (H. R. 84) to prohibit inventors from 
bringing suit against individual infringers of patents, 
thereby allowing such infringers to take possession of 
and enjoy the labors of the inventor, without compen- 
sation to him, thus legalizing robbery. 

The Hon. Mr. John Davis, of Kansas, introduced 
a bill (H. R. 3433) reducing the term for which patents 
are granted from seventeen years, which is the present 
term, to seven years. This law if passed would de- 
prive nine-tenths of all inventors of any emolument 
from their inventions, and we 1 presume that is the 
object of the bill. 

The Hon. Mr. J. F. Lacey, of Iowa, introduced 
a bill (H. R. 1989) authorizing Congress, by a special 
act, at any time, to nullify any existing patent on pay- 
ment of from twenty-five thousand to one hundred 
thousand pilars. The value of many patents is reck- 
oned by millions of dollars, especially such as tele- 
phone patents, electrical railways, sewing machines, 
and hundreds of other new inventions, that confer in- 
estimable benefits upon the people. This law legalizes 
the taking away of the inventor's property without 
due compensation, 

The Hon. Mr. O. M. Hall, of Minnesota, intro- 



duced a bill (H. R. 1985) to prevent the inventor from 
obtaining any compensation for the use of his inven- 
tion from "innocent users of patented articles." 

We regret that not a single member of Congress has 
brought forward a bill to facilitate, protect, or assist 
the innocent inventor in securing reasonable rewards 
for his labors in benefiting the country by discovering 
new processes and inventions. It seems to us the true 
policy is to pass laws to foster, encourage and pro- 
mote the establishment of new industries, not to break 
down and chastise the authors and inventors thereof. 



BLOWING UP A WRECK. 

Recent heavy storms along our coast not only cre- 
ated sad havoc, destroyed much property and ended 
many lives, but they left in their track many dangers 
which make possible future disasters. Among these 
may be mentioned derelicts and sunken wrecks. Of 
the former there are now some twenty along our coast, 
endangering the coastwise trade as well as the trans- 
atlantic trade. 

From time to time, the Hydrographic Office of the 
Navy Department receives notices of the positions of 
these derelicts from the various ships that have 
sighted them. This office issues a monthly chart show- 
ing the positions of the derelicts, and it is interesting 
to note how they drift with the currents and winds. 

There are also a number of sunken wrecks, whose 
masts and rigging project above the surface of the 
water. These, being in shoal water, are near the coast, 
and are particularly dangerous to our coastwise trade. 

A ship running into a derelict or sunken wreck is in 
as great danger of serious injury as if she had collided 
with a ship under way, and the ugly point about the 
derelict is that it carries no lights, and on a dark night 
it would be impossible to see it in time to avoid the 
danger. The brave seaman must rush boldly on and 
trust to the "chernb who sits up aloft" to guide him 
clear of the masked foe. 

The increasing commerce of the world has made ap- 
parent the necessity of doing something for the lessen 
ing of this danger and for some time past there has been 
serious discussion of a plan to have an international 
arrangement for the removal of wrecks. The plan pro- 
poses that each country take upon itself the task of 
keeping clear a certain definite section of the fre- 
quented parts of the ocean. At the present moment 
there is an [endeavor to secure legislation on the sub- 
ject in Congress. There is a strong possibility that our 
government will detail a vessel, probably a sea-going 
tugboat, to this duty,- ©quipping her with the neces- 
sary gear, as hawsers, grapnels, tackles, kedges, ex- 
plosives, torpedtjes, electric machines, and means of 
setting fire to dangerous floating wrecks. 

Recently the old war veteran the U. S. S. Kearsarge 
was sent to destroy a particularly dangerous wreck off 
the entrance to Delaware Bay. It may not be without 
interest to describe her experience, methods and the 
results. 

She left New York on September 27, and on the morn 
ing of September 28 arrived near the position of the re- 
ported danger. The position had to be accurately de-. 
termined by astronomical observations, for no land or 
lighthouse was in sight from which to reckon by com- 
pass bearings. 

The danger sought had been described as two spars 
sticking out of water to the height of about eighteen 
feet, a rather small object to see on the sea even in 
daylight unless close to it. 

Arriving on the exact position as reported, nothing 
could be seen of the spars. Search was begun on 
the plan used in the Coast Survey When looking for a 
shoal spot. It is known as the " starring " method or 
"running radials." This consists in running a few 
miles on any given course, then steering a course 
at right angles for a few miles, then steering for the 
original position, passing it and standing on for a few 
miles, turning at right angles, running a few miles and 
then turning and running again for the original posi- 
tion. This method, if continued, will cause the ship to 
describe a sort of Maltese cross around the original 
position. All this time a bright lookout was kept, 
many men being on the watch for anything that looked 
like a spar sticking out of the water. 

The second tack brought success, and the ship was 
soon at anchor near the wreck. The exact position 
was latitude 39° 3' north, longitude 74° 9' west. 
The wreck was that of a very large three masted 
schooner; The hull was on the bottom in seventeen 
fathoms of water, but the masts, with other wreckage, 
held in some manner by the rigging to the hull, pro- 
jected above water. One of them was upright, but two 
of them were inclined, and all were bobbing around in 
the heavy sea in such a manner as to make it extremely 
dangerous to approach them in a boat. 

A cutter, in charge of the ordnance officer, left the 
Kearsarge and went to the wreck. Soundings were 
taken over the wreck, and the officer's investiga- 
tions led to the conclusion that the decks of the hull 
must have split, and that the only part danger- 
ous to navigation was the floating wreckage, masts, 
spars, etc., thatremained attached to the hull. 

The problem then resolved into blowing up or 
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tearing away this wreckage. A gun cotton torpedo, 
wires and an electric machine were then placed in 
the boat, and the boat proceeded to the wreck. A 
line was loosely placed around one of the masts, 
forming a sort of grommet. The torpedo was fast- 
ened to the grommet and lowered about thirty feet 
under water, the grommet keeping it near the mast. 
This was a very dangerous part of the operations, on 
account of the plunging of the masts and boat in the 
heavy sea, and it required all the strength and skill 
of the twelve hearty seamen to keep the boat from 
being swamped or crushed. 

After the torpedo was lowered the boat pulled 
away to a distance of about five hundred feet, pay- 
ing out on the electric wires. Arriving at this dis- 
tance, the electric machine was put in action,1 the 
circuit tested, a button pressed, and an explosion fol 
lowed which shattered the mast. 

A second torpedo was in like manner taken out and 
secured to one of the remaining masts, but the wires 
becoming foul of the wreckage, the circuit was broken 
and the torpedo could not be exploded. It was then 
decided to try and pull one of the masts clear. The 
Kearsarge hove up her anchor and steamed over 
near the wreck. 

A large hawser was taken out by the boat and made 
fast to one of the masts. When all was ready, the 
Kearsarge backed on her engines, tugging away at 
the hawser. The mast pulled under water, the haw- 
ser surged and strained. The mast had a good hold 
on the wreck and would 
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The National Wall Paper Company makes an ex- 
hibit at the World's Columbian Exposition based on 
the principle that such an Exposition as this is in- 
tended to show the latest achievements in the various 
arts and manufactures. This company comprises 
twenty-three of the leading wall paper manufacturers 
of the country. The designing of the structure and 
the work of decorating and placing the exhibits is due 
to Mr. Paul Groeber, one of the leading designers of 
wall paper. There are five separate rooms, one being 
a central or inner court, which Mr. Groeber has 
decorated in a manner to show the very latest achieve- 
ments in wall paper manufactures. This room is two 
stories in height, open to the top, and is papered in the 
Empire style, in what is called aplique relief print, and 
is all hand work. The design stands out in bold re- 
lief. This is accomplished by the use of flexible pig- 



Something had 
So the hawser 



not let go. 
to come, 
parted. 

The hawser was again 
taken out 1 by the boat, 
and this time it was made 
fast to the third mast. 
The Kearsarge backed as 
before, and after tugging 
for several minutes, till it 
seemed asthough the haw- 
ser was again about to 
part, the mast broke adrift 
from the wreck. From an 
examination of this mast 
and the rigging, and parts 
of sails that still clung to 
it, it was evident that the 
schooner had been cap- 
sized in a sudden squall 
with all sail set. Proba- 
bly all hands were lost. 

The big mainmast re- 
mained to be got rid of. 
A third torpedo was put 
in the boat, the wires were 
carefully overhauled, all 
connections examined and 
the boat proceeded to the 
wreck. This torpedo was 
attached to the mainmast 
as the others had been, 
the boat pulled to a safe 
distance, and the torpedo 
was successfully exploded, 
so successfully in fact as 
to cause by its concussion 
the explosion of the second 
torpedo. There were two 
distinct explosions, fol- 
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ments, instead of by embossing the paper, so that the 
paper can be rolled or wet without injury. Over two 
hundred hand printing blocks were required in print- 
ing the paper. The silk draperies and velvet carpet- 
ing were designed and manufactured to harmonize 
and correspond with the papering. Pilasters of this 
aplique relief paper form an important part of the 
decoration and they stand boldly out. The other 
four rooms are devoted to the display of various kinds 
of paper, which embraces the nicest of hand work. 
The best machine work is also displayed, so that 
grades of paper are to be seen here ranging in price 
from 50 cents to $24 a roll. One large case is full of 
paper that has the rich sheen of satin, but which is 
made entirely of pulp. That satin effect is given by 
the use of pulverized mica in making the paper. 

In the house furnishing section, one of the most 
striking novelties is a large exhibit of rattan furniture, 
comprising three rooms. The face of the structure is 
Thirty Knot Steamers. covered with rattan and woven cane. There is a re- 

Mr. J. H. Biles, the designer of the Paris and New ception room, sleeping apartment and parlor, all the 
York, suggests the possibility of 30 knot steamers in furniture of which is made of rattan, while the cor- 
the future. Ten knots must be added to the present , nice, ornaments, decorating of the mantel, and the 
speeds. Of this Mr. Biles proposes to gain two knots grilles are of the same material. 

by the use of nickel steel instead of ordinary steel, then j Stove manufacturers have vied with each other 
three and a half knots by the use of oil instead of coal in making large and complete displays. One of the 
as a fuel, and the remaining four and a half knots he most noticeable exhibits is that of the Garland stoves. 
believes can be secured by such changes in dimensions There is a superstructure 25 feet high, 30 feet long and 
as will increase the length and draught and by im- 20 feet wide, arranged in the form of a huge kitchen 
proving the machinery. The length will be about stove. In this exhibit is shown what is believed to be 
1,000 ft., and the beam 100 ft., with a draught of the oldest stove in America. It was brought from 
30 ft , Prance in 1693 and placed in the first convent estab- 



lowing each other very closely, probably within a sec- 
ond. The pieces of the splintered spars floated off, the 
wire and rope rigging and sails sank to the bottom 
and the wreck was no longer dangerous to naviga- 
tion. 

The electric machine used was a Farmer dynamo- 
electric, series-wound machine, of eighteen volts and 
3'6 amperes. Twelve hundred feet of number four- 
teen gauge, copper, rubber-insulated wire were used. 
The resistance of the wire was three ohms per mile, 
with 96 per cent conductivity. The insulation resist- 
ance is one hundred and fifty megohms. 

The fuse bridge had a resistance of 0'69 ohm and re- 
quired 0'89 ampere to fire the fuse. The torpedo con- 
sisted of an iron casing containing thirty-four pounds 
of wet gun cotton with a dry priming charge of 2 - 7 
pounds. — Brainard. 



lished in Quebec. It is the ordinary type of box stove, 
and nearly square. The castings in it would be con- 
sidered excellent work in stove making to-day. In an- 
other exhibit there is shown the first anthracite self- 
feeding base burner made. This stove was invented by 
the late Dr. Nott,who was president of Union College, 
New York. It is believed to date back to 1817. 

Few people who have attended the Exposition have 
appreciated the importance of the Emergency Hospital: 
although probably they have been terror stricken by 
the apparently reckless manner in which the hospital 
ambulances dasharound the promenades. There have 
been an average of over one hundred hospital patients 
a day since the opening of the Exposition. The larg- 
est percentage is the people who keep on going in their 
sightseeing until they fall exhausted, and in many 
cases the attending physicians say indigestion brought 
about by irregular eating has played an important 
part. 

St. Thomas, one of the West Indies Islands, discov- 
ered by Columbus, is vividly represented by a model 
in the Transportation building, which is made on the 
scale of six inches to a mile horizontally. The outlines 
of the island are an exact reproduction of the sea beach 
in miniature, and palm groves, towns, harbors and 
shipping are shown in the naturalness of real life. 
Among the vessels represented in the harbor are United 
States cruisers and two of the Columbus caravels now 
to be seen at the Exposition. 
An exhibit made by the Horticultural Department 
in a section of the Midway 
Plaisance causes surprise, 
but is very practical in its 
way. It is a section of an 
old rail fence overgrown 
by a vigorous growth of 
ordinary garden weeds, 
which are described by a 
card as " Things to hit 
with a hoe." Nearly all 
of the more troublesome 
weeds are to be seen here. 
Probably very few of the 
millions of people that 
have visited the Exposi- 
tion have thought of the 
busy scenes that must be 
enacted after the gates to 
the grounds are closed to 
the public for the night. 
A glimpse late in the after- 
noon of the plaza around 
the Administration build- 
ing and of the benches 
surrounding the basin and 
lagoons reveals an amount 
of rubbish in the shape of 
packages, papers, and 
boxes remaining from 
lunch parties that would 
fill a great many wagons. 
Every night, promptly at 
eleven o'clock, an army of 
men goes over the grounds 
gathering up all the rub- 
bish, which is then burned. 
Another army follows 
with sweepers, cleaning up 
and repairing the prome- 
nades and repairing breaks 
in the lawns. Following 
these come the sprinkling carts. This work consumes 
the greater part of the night. As early as three o'clock 
A. M., provisions and supplies of all kinds begin to 
arrive at the various gates. 

The Chicago, Milwaukee and St. Paul Railroad ex- 
hibits a light and heat tender in the Transportation 
building, which has been used on its vestibuled 
express trains. The car weighs 76,000 pounds. It is 
fitted with a boiler of the locomotive type, which 
carries steam at a pressure of 100 pounds. Five thou- 
sand pounds of coal and 300 gallons of water can 
be carried in the fuel and water tanks. These tanks 
and the boiler occupy about three-fifths of the car. 
In the remaining space is an electric plant, consisting 
of a, Westinghouse automatic engine of eighteen horse 
power, belted by a link belt to an Edison fifteen kilo- 
watt 110 volt dynamo. This tender has been used 
continually in winter on limited trains of ten cars 
each running between Chicago and Minneapolis, and 
has not only supplied necessary steam for heating the 
train, but has also maintained 200 incandescent lamps 
of sixteen candle power each. 

The General Electric Company shows in one of its 
spaces in the Electricity building the first dynamo 
that Mr. Edison built, and it is an interesting fact 
that the Edison dynamo of to-day does not differ from 
this first one except in minor detail. This dynamo 
was one of fifteen used at Menlo Park, N. J., for the 
first public exhibition of incandescent lighting. It 
was built in 1880, and has been in constant operation 
until it was brought to the Exposition. 
(Continued on page 246.) 



© 1893 SCIENTIFIC AMERICAN, INC. 



244 



^tuntiiu %mtxmu. 



[October 14, 1893. 



A FOLDING AND RECLINING CHAIR. 
In this chair, which has been patented by Mr. 
Willis J. Moreland, of Mottville, X. T., the construc- 
tion is such that the footrest may be carried upward 
at its outer end above the level of the seat when the 
chair is in position for reclining, and the chair will 
balance in any position in which it may be placed 
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MORELAND'S FOLDING CHAIR. 

without fastenings of any kind. The side pieces of 
the back of the chair are pivoted to the rear portion 
of a seat of ordinary construction, and the side bars 
of the footrest are pivoted to the forward portion 
of the seat, but these side bars have outward curved 
end portions extending above the seat, and pivotally 
connected by connecting bars with the arms of the 
chair. These connecting bars are hinged to the under 
faces of the arms, beneath which the bars may 
be rearwardly folded. The pivotal connection be- 
tween the footrest and the arms is in advance of and 
out of vertical alignment with the pivotal connec- 
tion between the footrest and the seat, enabling the 
chair to be balanced in any position by the body of 
the occupant, whether sitting or partially or fully re- 
clining, and requiring for this purpose no ratchets 
or other fastening devices. Side pins in the footrest 
are also adapted to enter recesses in the upper for- 
ward ends of the rear legs when the chair is set up 
for use. This chair may be compactly folded for 
shipment, as shown in one of the views, and it can be 
manufactured at a moderate price. 



AN IMPROVED FRICTION CLUTCH. 
This clutch consists of a wheel having in one face an 
annular groove in which are set friction blocks to form 
a continuous friction rim, presenting even and well 
wearing surfaces, set end wise of the grain, for f rictional 
contact with the clutch wheel. The improvement has 
been patented by Mr. Gust. Pers. Wern, M.E., No. 635 
Eleventh Street, Brooklyn. N. Y. Pig. 1 is a side view 
showing the application of the improvement, Fig. 2 
representing a face view of the friction wheel, with 
the sockets and heads of the bolts in the friction 
blocks, by means of which the latter are secured in po- 
sition. The friction wheel is secured in the usual 
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WERN'S FRICTION CLUTCH. 

manner on the shaft, to be thrown into frictional con- 
tact with the flange of the hoisting drum or other 
machinery. By securing the friction blocks in their 
places in the manner shown, one or more of the blocks 
may be readily removed and others substituted, when 
necessary, from wear or injury, without disturbing the 
other blocks. The wheel thus made has inside as well 
as outside friction surfaces, and presents even and 
hard contact faces designed to outlast almost any 
hoisting engine doing heavy duty. It has less than 



the usual angle of friction cone, but with more fric- 
tion capacity, will run cool, and damp or dry air does 
not affect or change the shape of the friction sur- 
faces. The improvement may be readily applied to 
any hoisting drum, on new or old engines of any 
makers. 



Improvement In Thermometers. 

Mr. Lupin, of Munich, has recently called attention 
to two thermometers that are free from certain incon- 
veniences that are presented by those filled with alco- 
hol. One of them is obtained with sulphuric acid di- 
luted with water. According to the experiments of 
Sohncke, the quantity of water abstracted by distilla- 
tion in the thermometric tube is trifling, even when 
the free extremity is surrounded with ice, and, what is 
still more important, this small quantity of water is re- 
absorbed in a short time. The expansion of the liquid 
column is nearly constant. Mr. Vogel made use of this 
apparatus in the course of an expedition in Brazil, and 
obtained very satisfactory results with it. 

The other liquid is a solution of chloride of calcium 
in spirits of wine (10 to 15 per . cent of the anhydrous 
salt is the best proportion). This is especially recom- 
mended for medical uses on account of its pronounced 
color, which facilitates readings. It gives no rise to 
error, either, in consequence of distillation, and, be- 
sides, presents the advantage of taking the tempera- 
ture of the body very rapidly, say in about three min- 
utes. The regularity of expansion, although less per- 
fect than with sulphuric acid, is satisfactory between 
0° and 50° C. 

These two solutions do not solidify, even at the tem- 
perature of evaporation of snowy carbonic acid, and, 
with the proportion of salt indicated, there is no deposit 
in the reservoir. — Revue Scientifique. 




THE BEVERIDGE AUTOMATIC COOKER. 
This cooking apparatus has four vessels, three cook- 
ing compartments and a 
lower vessel holding water. 
When placed upon a stove or 
range, and the water brought 
to boiling heat, the steam 
generated passes up into the 
several compartments by 
means of a small connecting 
pipe on the inside. A greater 
or less number of compart- 
ments may be used as de- 
sired, and the construction 
is such that each compart- 
ment is entirely separated 
from the others, so that the 
flavors are not mingled in 
cooking various kinds of food, 
and food thus cooked in en- 
tirely closed receptacles re- 
tains all its nutritious qua- 
lities. A whole meal can 
thus be cooked at once over one fire or one burner. 
This cooker is manufactured by W. E. Beveridge, No. 
305 South Sharp Street, Baltimore, Md. 

< m» 

A CHEAP AND EFFICIENT MOTOR. 
The ease and simplicity with which such a motor as 
the one shown in the illustration may be set up and 
utilized to do a great variety of work will be 
apparent at a glance. Supposing the house or 
shop to be supplied with water under pressure, 
the motor is preferably secured in position at a 
washstand, sink, or hydrant, the fittings being 
adjustable to all sizes of faucets or spigots 
without alteration. It is then connected by a 
light belt with sewing machines, fans, egg 
beaters, coffee mills, ice cream freezers, churns, 
or with lathes, dental engines, scroll saws, 
washing machines, printing presses, etc. It 
is made in two sizes, No. 1, with a 5*4 inch 
wheel, for light work, and No. 2, with a 15 
inch wheel, for heavy work. It is offered at a 
low cost, is not liable to get out of order, and 
invariably causes surprise, when first used, by 
the amount of work of various kinds it per- 
forms. It is made by the Bolgiano Water 
Motor Co.. Peabody Fire Insurance building, 
room 25, Baltimore, Md. 

< in> 

Instrument for Testing Hardness. 

In Dingler's Polyteehnisches Journal there 
was recently described a new form of appara- 
tus in use at the Royal Research Laboratory, 
Berlin, for testing the comparative hardness 
of different materials. The substance to be 
tested is prepared with a smooth or polished face, 
and scratched with a diamond. This diamond has 
a point as nearly as possible conical, with an angle 
of 90 degrees, and is drawn over the substance to 
be tested under a constant pressure. The hardness is 
then estimated by the width of the scratch made, which 
is measured by a micrometer. The following compara- 
tive results were obtained, and are expressed in arbi- 
trary units, which are inversely proportional to the 



measured breadths of the lines : Lead, 168 ; tin, 234 ; 
copper, 398; zinc, 426; nickel, 557; soft steel, 765; 
1,355 ; hard steel, 1,375. 



AN IMPROVED COMMUTATOR BRUSH. 
In the brush for dynamos and motors shown in sec- 
tion in the accompanying illustration the contact of 
the brush with the commutator cylinder is a rolling 
instead of a sliding one. The improvement has been 
patented by Mr. Frederick H. Sandherr, of No. 2618 
St. Louis Avenue, St. Louis, Mo. The commutator 
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SANDHERR'S BRUSH FOR DYNAMOS, ETC. 

cylinder carried by the armature shaft is of ordinary 
construction, and the brush arm is pivoted on the 
journal box of the armature shaft as usual. A longi- 
tudinal stud inserted in the brush arm, and insulated 
therefrom, has a longitudinal groove, and the outer 
end of the stud is supported in a split insulating 
thimble by an arm projecting from the brush arm. 
Upon the stud are shown three collecting wheels, 
though a greater or less number may be used, the boss 
of each wheel having a feather which fits in the 
groove of the stud, the boss also having an integral 
collar and a shoulder supporting a loose collar, while 
a ring between the collars has an attached spring, the 
arrangement being such that a collecting wheel run- 
ning on the ring will accommodate itself to the in- 
equalities of the commutator cylinder. The outer 
portion of the wheel consists of a tread and web, the 
latter bored out and provided with a steel lining, be- 
tween which and the ring are placed hardened steel 
rollers. In the collars are capsules, each containing a 
contact piece pressed forward by a spiral spring. The 
boss and attached collars being stationary, and the 
movable portions of the collector being in good elec- 
trical contact with the contact pieces, the current col- 
lected by the movable part of the brush is conveyed to 
the stud, to be taken therefrom in the same manner as 
from the brush-holding studs of sliding brushes. 



Success of the Sew Cunard Steamer Iiucanla. 

The Cunard steamer Lucania made one of the most 
remarkable first voyages ever made across the Atlantic, 
and lowered the maiden record by seventeen hours. 
Her time on this first trip was 5 days 15 hours and 37 
minutes. Her captain stated that the coal was poor, 




BOLGIANO 'S "LITTLE GIANT" WATER MOTOR. 

owing to the strikes at the Liverpool coal docks. The 
distance traveled by the Lucania was 2,781 miles, and 
by the Paris on her record trip 2,782. The Lucania 
has since lowered the western record by fifty-nine min- 
utes on. her second westward trip, which ended at 
Sandy Hook bar October 6. The time of this second 1 
trip was 5 days 13 hours and 25 minutes. The best 
time ever made by the Paris was 5 days 14 hours 
24 minutes. 
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EECOEDING INSTRUMENTS AT THE WORLD'S FAIE. 

One of the attractive exhibits in Machinery Hall, 
section 25, is that made by the Bristols' Mfg. Co., of 
Waterbury, Conn., as shown in our illustration. 
Since its establishment in 1889, this company has de- 
veloped an extensive business with Bristol's recording 
pressure gauges and steel belt lacing. Their line of 
gauges is now one of the most complete ever pro- 
duced, comprising a list of over twenty different 
ranges, from vacuum to fifteen hundred pounds per 




EECOEDING VOLTMETEE.-Fig. 1. 

square inch, and adapted to record continuously, day 
and night, pressures of air, gas, steam, water and 
liquids. 

The corner space occupied by the exhibit is diago- 
nally spanned by an excellent imitation of a stone 
arch, the facing of fine leather, and the stones fast- 
ened together with the company's patent steel belt 
lacing. To each of the stones is attached one of their 
gold-plated recording gauges, every alternate instru- 
ment being provided with an electric light. On one 
pillar supporting the arch is a gauge in operation re- 
cording the pressure of steam used in the building. 
On the other pillar of the arch is one of their new 
recording voltmeters in operation recording contin- 
uously the voltage of the alternating current which 
supplies the lights. An artistic and ornamental 
feature is the semicircular grille of wrought iron, 
which fills in the arch and bears the name of the 
company and their specialties. Models of the differ- 
ent recording instruments are arranged on tables, so 
that visitors may examine the construction. For 
the high pressures a hand screw pump is provided, 
but for low pressures a gauge is fitted with a mouth 
piece, and each visitor can operate the model by 
blowing. A new recording thermometer is also 
shown in operation, but it will not be placed upon 
the market until their recording pyrometer is ready. 
A complete line of their patent steel belt lacing for 
all kinds of belting is also attractively displayed. 
Outside of their exhibit, there are eight of Bristol's 
recording gauges in operation at different points with- 
in the Fair grounds. 

As the new recording voltmeter for alternating or 
direct currents has not been previously described, 
we illustrate the instrument, Fig. 1 showing it com- 
plete ready for connection, and Fig. 2 with front 
case removed, from which the extremely simple con- 
struction and manner of operation will be readily 
understood. The coil, A, is> mounted on the spring 
knife edge supports, D and E, and free to move to- 
ward the parallel and stationary coil, B, when they 
are mutually attracted to each other by a current 
passing in series. The current is conducted to the mov- 
able coil, A, through the supporting springs, D and 
E, and this, together with the special feature of the 
moving coil being mounted on frictionless spring 
knife edges, renders the instrument extremely sensi- 
tive to the smallest changes of voltage. The mark- 
ing arm, F, is attached directly to the spring, E, and 
partakes of its motion, recording the changes of 
voltage on a uniformly revolving chart. It will be 
observed that the instrument is constructed on the 
electric balance principle without permanent magnets. 
The divisions on the chart are on an increased scale 
in the vicinity of the voltage to be maintained, 
thereby making it possible to note the variation of 
ene volt. The chart shown, Fig. 1, is intended for a 
one hundred and ten volt circuit. The coil, C, is an 
auxiliary resistance. With the alternating current 



voltmeter the auxiliary resistance is furnished in a 
separate rheostat which may be adjusted to suit the 
rate of alternations of the current to be measured. 
Several of the instruments have been in use in large 
electric light stations for the past three months, and 
are giving the highest satisfaction. One of the volt- 
meters is on exhibition in Electricity building. Two 
of them, one alternator and one direct current, are 
being used by the Committee on Awards in connec- 
tion with the life tests of incandescent lamps. 
• i ■ i > 

The Action of the Eye.* 

NIKOLA TESLA. 

It can be taken as a fact, which the theory of the 
action of the eye implies, that for each external im- 
pression, that is, for each image produced on the retina, 
the ends of the visual nerves concerned in the convey- 
ance of the impression to the mind must be under a 
peculiar stress or in a vibratory state. It now does not 
seem improbable that, when by the power of thought 
an image is evoked, a distant reflex action, no matter 
how weak, is exerted upon certain ends of the visual 
nerves, and, therefore, upon the retina. Will it ever 
be within human power to analyze the condition of the 
retina when disturbed by thought or reflex action, by 
the help of some optical or other means of such sensi- 
tiveness that a clear idea of its state might be gained 
at any time ? If this were possible, then the problem 
of reading one's thoughts with precision, like the 
characters of an open book, might be much easier to 
solve than many problems belonging to the domain of 
positive physical science, in the solution of which 
many if not the majority of scientific men implicitly 
believe. Helmholtz has shown that the fundi of the 
eyes are themselves luminous, and he was able to see, 
in total darkness, the movement of his arm by the 
light of his own eyes. This is one of the most remark- 
able experiments recorded in the history of science, 
and probably only a few men could satisfactorily re- 
peat it, for it is very likely that the luminosity of the 
eyes is associated with uncommon activity of the brain 
and great imaginative power. It is fluorescence of 
brain action, as it were. 

Another fact having a bearing on this subject which 
has probably been noted by many, since it is stated in 
popular expressions, but which I cannot recollect to 
have found chronicled as a positive result of observa- 
tion, is that at times, when a sudden idea or image 
presents itself to the intellect, there is a distinct and 
sometimes painful sensation of luminosity produced in 
the eye, observable even in broad daylight. 

Two facts about the eye must forcibly impress the 
mind of the physicist, notwithstanding he may think 
or say that it is an imperfect optical instrument, for- 




THE WOBLD'S COLUMBIAN EXPOSITION-THE BEISTOLS' 
MANUFACTUBING COMPANY'S EXHIBIT OF BECOED- 
ING INSTRUMENTS. 

getting that the very conception of that which is per- 
fect, or seems so to him, has been gained through this 
same instrument. First, the eye is, as far as our 
positive knowledge goes, the only organ which is 
directly affected by that subtile medium which, as 
science teaches us, must fill all space ; secondly, it is 



the most sensitive of our organs, incomparably more 
sensitive to external impressions than any other. 

This divine organ of sight, this indispensable instru- 
ment for thought and all intellectual enjoyment, 
which lays open to us the marvels of this universet 
through which we have acquired what knowledge we 
possess, and which prompts us to and controls all our 
physical and mental activity — by what is it affected ? 
By light ! What is light ? 

It is beyond the scope of my lecture to dwell upon 




* Extract from paper on the "Action of the Eye," read before Franklin 
Ingtitnte. 



EECOEDING VOLTMETEE.-Fig. 2. 

the subject of light in general, my object being merely 
to bring presently to your notice a certain class of 
light effects and a number of phenomena observed in 
pursuing the study of these effects. But to be consis- 
tent in my remarks it is necessary to state that accord- 
ing to the idea now accepted by the majority of scien- 
tific men as a positive result of theoretical and experi- 
mental investigation, the various forms of manifesta- 
tion of energy which were generally designated as 
"electric," or more precisely "electro-magnetic," are 
energy manifestations of the same nature as those of 
radiant heat and light. Therefore the phenomena of 
light and heat, and others besides these, may be called 
electrical phenomena. Thus electrical science has be- 
come the mother science of all, and its study has be- 
come all-important. The day when we shall know 
exactly what "electricity" is, will chronicle an event 
probably greater and more important than any other 
recorded in the history of the human race. 

• m>» 

Whitewashing by machine. 

A correspondent in York, Pa., calls our attention to a 
plan for whitewashing successfully followed there in im- 
itation of a method of painting employed on the build- 
ings of the World's Columbian Exposition, devised by 
Mr. F. D. Millet, director of decoration, and illustrated 
in the Scientific American of April 29, 1893. A build- 
ing 50 X 150 ft., two stories high, was to be whitewashed, 
and the lowest estimate of. cost obtainable was $85, 
while by the method adopted the expense was reduced 
to $25 or $30. The whitewash was slaked and carefully 
strained through a fine sieve into a barrel to which was 
attached the suction pipe of a small double-acting 
force pump. The punip and supply of whitewash were 
placed in a convenient location on the first floor, with 
a delivery pipe, to which was attached fifty feet of 
hose to be taken to any part of the building. A. pres- 
sure of 100 pounds per square inch was pumped into 
the delivery pipe and the whitewash discharged 
through a nozzle having a hole one-sixteenth of an inch 
in diameter. The arrangement did the business in first 
class style, and made a better job than could be made 
with a brush. No ladders were required ; the man in 
charge of the hose standing on the floor can cover 
every spot of the roof timbers, twenty-five feet above 
his head. 



Bread made with Soap. 

From a communication read to the Association of 
Belgian Chemists, it seems that Continental bakers are 
in the habit of mixing soap with their dough to make 
their bread and pastry nice and light. The quantity 
of soap used varies greatly. In fancy articles, like 
waffles and fritters, it is much larger than in bread. The 
soap is dissolved in a little water ; to this is added some 
oil, and the mixture, after being well whipped, is add- 
ed to the flour. The crumb of the bread manufactured 
by this process is said to be lighter and more spongy 
than that made in the ordinary way. 
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Notes from the World's Columbian Exposition. 

(Continued from page S4S.) 

Canada makes a splendid display in the Manufac- 
tures and Liberal Arts building, and it is evident from 
the variety of manufactured products that the Do- 
minion has made great strides in fostering home indus- 
tries. The great feature of this exhibit is the display 
made by the Indian schools of Manitoba and the 
Northwest. A number of Indian girls and boys from 
these schools are seen practicing different trades and 
kinds of work. One girl will be knitting, another 
crocheting, others doing fancy needle work and em- 
broidery, while still others spin yarn on an old-fashioned 
spinning wheel, weave rag carpeting on a hand loom, 
and do other work. The boys are setting type, operat- 
ing a hand printing press, and otherwise demonstrat- 
ing their skill. A great many samples of work done by 
these young Indians are exhibited. Some excellent 
carpentry and iron products show the practical train- 
ing that the boys receive. A wigwam, such as these 
Indians in their native condition inhabit, adds special 
interest and contrast to this exhibit. It is covered 
with buckskin, and in connection with it there are 
shown household utensils and native-made hunting and 
fishing apparatus. There is a fine display of robes, 
such as are used in the extreme Northwest, made of 
different materials, such as loon skins, lynx paws, deer 
skin, muskrat, and there are several robes made of 
Arctic rabbit skins. The skin of the rabbit is tender, 
and in order to give these robes strength, the skin is 
cut into strips and twisted, and the twists woven, leav- 
ing coarse meshes, yet making a very warm robe. This 
sort of a robe is used very extensively all through 
British America, from Manitoba even as far north as 
the mouth of the Mackenzie River, and is also found in 
use among the Esquimaux of Alaska. They are almost 
as light as down and have equal warmth. 

Idaho's mining interests are extensive, as shown by 
the size of its exhibit in the Mining building, where 
several large piles of ores, mostly gold, silver, and sil- 
ver-lead ores, are displayed, but also specimens of cop- 
per and lead and a few valuable stones such as opals 
and rubies. The Utah exhibit also consists chiefly of 
gold, silver, and silver-lead ores, together with con- 
siderable base bullion. There is also shown here coal, 
onyx, rock salt, rubies, opals, asbestos, potash, sulphur 
and concentrates, also iron ores. The feature of the 
Montana mining exhibit is the silver statue which oc- 
cupies the most commanding position of the section. 
The rest of the section is given up almost wholly to 
large displays of silver ores. There are Pases of beau- 
tiful specimens of native silver and silver crystals, also 
a ease of gold crystals and nuggets of gold from the 
placer mines and fine displays of sapphires, tin and 
bismuth, copper ores and ingots and manufactures of 
copper. Colorado's space is large and is almost walled 
in by massive specimens of silver and silver-lead ores. 
Gold ores in various forms, petroleum, marble, build- 
ing stones, and coal, both anthracite and bituminous, 
are also exhibited. In the center of the space are 
several cases containing specimens of placer gold, free 
gold and gold crystals. Surrounding this are shafts of 
building stone arranged in a circle, and on top of each 
shaft is a rich specimen of silver ore. The silver in- 
terests of this State are very completely represented, as 
are also the iron interests. 

"he railway terminal facilities at the Exposition 
were constructed on a far larger scale than has been 
necessary, but they have proved highly useful in hand- 
ling the crowds. 

The stub system of tracks is used, with facilities for 
locomotives to run around to the other end of the 
train. Four tracks enter the grounds at the south end 
and spread out, continually enlarging, until they ag- 
gregate thirty-three tracks in the station. The Ter- 
minal Station itself is a beautiful structure of staff 
and is a model railway station. 

The switching of trains is done by means of an inter- 
locking system, which is operated on the combined 
steam and hydraulic plan. One tower at the entrance 
to the grounds has control over the outer yard, while 
the switching immediately connected with the tracks 
in the inner yard and the Terminal Station proper is 
controlled from another tower located convenient to 
where the tracks spread out. The Illinois Central, 
the Baltimore and Ohio, the Northern Pacific and 
other railroads run trains at regular intervals into this 
station. 

The location of this station is most fortunate, as 
visitors arriving in trains here pass through or around 
the building and are in the very heart of the grounds, 
the open plaza surrounding the Administration build- 
ing, and are ushered at once into the center of the most 
inspiring part of the Exposition. 

A writer in Scribner's Magazine says : " Night and 
electric light play a great part in the spectacular side 
of the Fair. Solomon in all his glory never saw such 
a sight as the plain people of this continent have 
had on illumination nights this summer. Innumer- 
able incandescent lights sparkle along the cornices 
and pediments ; the top of the wall inclosing the 
grand basin is outlined in Are ; search lights from the 
top of the Liberal Arts building cut their wide swaths 



of light in gigantic circles, resting for a moment 
here and there to bring out now this detail or to 
throw into dazzling relief a sculptured figure or 
beast. It lingers longest on the MacMonnicS foun- 
tain, the fitting jewel resting lightly on the bosom of 
this Venetian beauty whom but yesterday we called 
Chicago ; and well it may, as in a degree the fountain 
is the clou of the Exposition." 

The new heating process of Lagrange & Hoho, of 
Brussels, Belgium, is shown working at the Exposi- 
tion. It is a very curious process, says the Electrical 
Review, and seems quite incomprehensible at first 
sight. In this process a rod of iron is raised to a white 
heat in a pail of water. 

The experiment was made as shown below. An 
ordinary wooden pail is three-quarters filled with 
water slightly acidulated, a lead plate about 9 inches 
broad by 16 inches long dips to the bottom of the pail 
and is connected to the + pole of 110 volts incandes- 
cent dynamo machine capable of giving over 150 am- 
peres. The iron rod, or article to be heated, is con- 
nected to the — pole of the dynamo, and simply dipped 
into the water ; it immediately becomes heated and 
rapidly rises to a melting temperature, only that por- 
tion of the metal completely immersed becomes heated, 
and the heating is so rapid that neither the water nor 
that portion of the metal out of the water becomes 
very warm. 

Wrought iron and steel actually melt if long enough 
held under the water. A carbon rod subjected to this 
process becomes amorphous carbon, proving that a 
temperature of at least 4,000° Centigrade has been 
reached, and it is stated that with 220 volts pressure 
a temperature of 8,000° Centigrade has been reached. 

There are various theories to account for this phe- 
nomenon ; but from close observation, it appears to 
be a case of arc heating. The moment the metal is 




plunged into the water it is enveloped in hydrogen 
gas decomposed from the water. This envelope of gas 
parts the water and metal, forming an arc, which raises 
the surrounding gaseous envelope to an enormous 
temperature ; the metal surrounded by this are is 
almost immediately raised to the same temperature. 
A flame of burning hydrogen appears round the metal 
on the surface of the water. 

The principle of the method is the same as that on 
which the burning of an are light between two carbon 
points under water depends. An arc lamp will burn 
quite steadily under water if the connections are made 
waterproof ; the are itself requires no protection. 



The Patent Congress at Chicago. 

In addition to the interesting proceedings noticed in 
our article on page 242, a paper from the pen of Miss 
Helen Blackburn, of London, England, was read. 
This was a historical sketch of the inventions of Eng- 
lish women and the patents issued to them by the 
British government. She said the first patent ever 
issued was granted in 1617, and twenty years later the 
first patent was granted to a woman, which was for a 
preparation of tincture of roses, saffron, etc. It was 
granted to Amy Everard, and a year later the second 
patent right was granted to Sara Gerome, who pat- 
ented the engine for cutting wood into thin pieces for 
use in making band boxes and sword sheaths. The 
number of patents taken out by women is increasing 
rapidly year by year, marking the steps of education, 
civilization, wealth and luxury. She said that the 
rapid increase in woman's patents is clear evidence 
that in the past it had been opportunity rather than 
faculty that was lacking to place her among the in- 
ventors. 

Ex-Secretary Noble delivered a very interesting ad- 
dress. He said the remarkable era of discovery and 
invention now unfolding its marvels and glories was 
due chiefly to the benign features of the United 
States government and the spirit of its patent laws. 
I There had been at all times a remarkable union of 
I scientific discovery with advance toward freedom. 
| He spoke of the influence of inventions upon the 
forms of government and the advancement they 
made, claiming that they were largely the results of 



patriotic spirit. In this connection he referred to the 
large number of beneficial inventions and patents 
produced during the civil war, declaring that they 
were the means by which the government was ena- 
bled to successfully maintain its army and "prosecute 
the war with the great producing fields of the West 
and Northwest depleted of men, but supplied with 
machinery to do the work of the farms. 

"Imagine the war of secession," he said, ''to have 
occurred with no railroads, no telegraphs, no improved 
arms, no Hoe printing presses, and without its most 
remarkable attachment — the reporters. It would 
doubtless be going on yet in swamp and mountain, 
with flint lock and solid shot and a wooden fleet. 
Where would have been the possibility of this Fair 
but for the inventions, not of the last 400 years, but of 
the last century, and even of the last half of the last 
century ?" 

General William F. Draper read an address on the 
"Influence of Inventions on the Cotton Industry," 
showing how the machinery for gathering and prepar- 
ing the crop for market and the improvements for its 
manufacture have been instrumental in making this 
the greatest cotton-producing country in the world. 



Remedy for Toadstool Poisoning. 

Captain Mcllvaine's recommendation when by mis- 
chance any of the poisonous toadstools have been 
eaten, published by him in the Therapeutic Gazette, is 
as follows : "The physician called upon to treat a ease 
of toadstool poisoning need not wait to query after the 
variety eaten, he need not wish to see a sample. His 
first endeavor should be to ascertain the exact time 
elapsing between the eating of the toadstool and the 
first feeling of discomfort. If this time is within four 
or five hours, one of the minor poisons is aC "work, and 
rapid relief will be given by the administration of an 
emetic followed by one or two moderate doses of sweet 
oil and whisky in equal parts. Vinegar is effective as 
a substitute for oil. If from eight to twelve hours 
have elapsed, the physician may rest assured that 
amanitine is present, and should administer one-six- 
tieth of a grain of atropine at once." 

The atropine should be subeutaneously injected, 
and the injection repeated every half hour until one- 
twentieth of a grain has been given or the patient's 

life has been saved. 

■»«»>«. 

Richard A. Proctor. 

Richard Anthony Proctor, the astronomer and scien- 
tist, died of yellow fever in the WUlard Parker Hos- 
pital, New York City, on the evening of September 12, 
1888, having contracted the disease in Florida. The 
body was embalmed and sealed in a metallic casket 
and buried in the family lot of the Rev. Stephen Mer- 
ritt at Greenwood Cemetery, Brooklyn. His grave re- 
mained neglected until a newspaper urged the erection 
of some fitting memorial. The paragraph came under 
the notice of George W. Childs, the Philadelphia 
philanthropist, of the Public Ledger. He at once re- 
sponded to the call and provided an excellent lot in 
the beautiful Greenwood Cemetery and also ordered a 
fitting monument of Quincy granite as a proper tribute 
to the memory of the revered astronomer. The ser- 
vices connected with the re-interment took place on 
Wednesday, October 4, and were attended by Miss 
Mary Proctor, eldest daughter of the late R. A. Proc- 
tor ; Prof. E. Ogden Doremus, Thomas A. Edison, 
Simon Neweomb, Prof. C. A. Young, Prof. Lewis 
Swift, and others, as well as the Rev. T. De Witt Tal- 
mage, who delivered the eulogy. 

The monument is 8 feet high and 5 feet wide. The 
inscription on the front is as follows : 

RICHARD A. PROCTOR, 

Astronomer. 

Born Chelsea, England, 

March 23, 1837. 

Died in New York City, 

September 12, 1888. 

Aged 51 years. 

"How good! how kind 1 and he is gone!" 

ERECTED BY GEORGE W. CHILDS. 

Upon a polished panel on the reverse side appears 

the epitaph letter written by Herbert Spencer, the 

life-long friend of Proctor. The inscription reads as 

follows : 

On public as on private grounds, Prof. Proctor's 
premature death was much to be lamented. He united 
great detailed knowledge with broad general views in 
an unusual degree, and, while admirably fitted for a 
popular expositor, was at the same time well equipped 
for original investigation, which, had he lived, would 
have added to our astronomical knowledge. Prof. 
Proctor was also to be admired for his endeavors to 
keep the pursuit of science free from the corrupting 
and paralyzing influence of State aid. 

"HERBERT SPENCER." 
1893. 
Mr. Proctor did more, perhaps, to popularize the 
study of astronomy, both as an essayist and,lecturer, 
than any other man. The present monument is a 
touching tribute to his memory. 



© 1 893 SCIENTIFIC AMERICAN, INC. 



October 14, 1893.] 



^tuntiiu %mmtm* 



247 



BENJAMIN JOWETT. 
The Rev. Benjamin Jowett, Master of Baliol Col- 
lege, Oxford, died suddenly on Sunday, October 1. Dr. 
Jowett was born at Camberwell, near London, in 1817. 
He was a distinguished graduate of Baliol College, and 
was successively a Fellow, Tutor, and at last, in 1870, 
Master of the college, which position he retained 
until his death. In 1882 he was appointed vice-chan- 
cellor of Oxford University for the term of four years. 




works on 
Probably 



BENJAMIN JOWETT. 

Dr. Jowett is principally known by his 
Greek and by his masterly translations, 
the best known of Dr. Jowett's works is his transla- 
tion of Plato's Dialogues, published in 1871, includ- 
ing " The Republic." He received many honors, in- 
cluding the degree of LL.D. from the University of 
Leyden, and many other degrees from the great uni- 
versities. In the death of Dr. Jowett the world has 
lost a great scholar and Oxford one of the best and 
most broad-minded of educators, 
are indebted to the Outlook. 



A Wonderful Lighthouse. 

The lighthouse board has been informed that a 
lighthouse is to be erected on Penmarch Point, Brit- 
tany. It will contain a "lightning flash" light of 
40,000,000 candle power, casting a beam which can be 
seen in clear weather sixty-three miles away and in 
foggy weather twenty-one miles. This is by far the 
most powerful, searching and penetrating light known 
to science. It will cost about $60,000, and be known 
as the Eckmuhl lighthouse. 



STEAM VALVES, ETC., AT THE FAIB. 
An interesting exhibit in Machinery Hall in the way 
of specialties in steam valves, etc., is that of the Roe 
Stephens Manufacturing Company, 
of Detroit, Mich. Among the leading 
articles in their display is Scott's pat- 
ent improved straight-way valve, a 
first-class valve throughout, superior 
in workmanship and quality of metal. 
By the peculiar construction of the 
patent cylindrical wedge and the full 
circular bearing upon the back of the 
disk or gate the wear is taken from 
the face and seat, thus insuring a per- 
fect seating and the impossibility of 
the disks springing, bending, or get- 
ting out of shape. The Scott bevel 
seat check valve and globe and angle 
valves with Scott disks are also shown. 
The Goldsmith throttle and main 
stop valves, etc., made solely by this 
company, are quick and easy opening 
and closing, and the valves and seats 
are so constructed that uneven wear is 
prevented, and all parts can betaken 
from the body and replaced without 
breaking pipe connections. The 
Rouse swing check valve has an ad- 
justable valve seat that can be taken 
out and reground, and the valve is 
balanced to work like a poppet valve. 
The Michigan automatic injector, the 
Crescent ejector, and union elbows for 
hot water heaters are other specialties shown. The 
Orine pop safety valve and the Orme water relief valve, 
of which the company are the sole manufacturers, as 
well as the Scott pop safety valve and Scott water re- 
lief valve, have all received the indorsement of the 
government Board of Supervising Inspectors of En- 
gineers. The exhibit displays the several specialties 
to excellent advantage. 



A Foreigner's Impression of America. 

Mr. Walter Besant, the English novelist, has been 
traveling in this country, and in an interview with a 
representative of the Pall Mall Budget he relates his 
impressions of the people and some of the cities he 
visited. We copy in part : 

"What do you think of Chicago?" 

" The business part of the cityis ugly. Itconsists of 
vast blocks of buildings. Three of these blocks — they 
are contiguous, and each is eighteen stories high — ac- 
commodate no fewer than 9,000 people — principals, 
clerks, storekeepers, warehousemen, and others — every 
day. This part of the town is empty in the evening 
and is silent on Sunday; it is, in point of fact,[very simi- 
lar to our own 'City.' Outside the region of business 
there are beautiful villas forming suburbs like those 
which encompass Loudon." 

"And the inhabitants of this great city — what of 
them ?" 

"There is one great point to note in these towns," 
said Mr. Besant, by way of reply, "and that is the vast 
number of foreigners. In Buffalo, for example, there 
are a Polish quarter, a German quarter, an Irish quar- 
ter, and a native American quarter." 

"But the English — have they no quarter ?" 

"They generally merge with the Americans. The 
Irish do not. They keep to themselves and form their 
own little political caucuses ; but it would be an ex- 
aggeration to say that they are greatly beloved by the 
people in whose midst they have condescended to take 
up their abode. Some day, indeed, the Americans will 
rise and — but, there, we had better not talk politics." 

" And the other races — the Poles, the Germans, and 
the like?" 

"These will merge, like the English, with the 
Americans. And that very soon, I think. Listen to 
this little anecdote. While in New Haven, I was asked 
one day if I would have my boots "shined.' It was a 
bright-faced pretty little fellow who accosted me. I 
asked him his name, and he said that it was Bobolo- 
voski, or something of the sort — spell it in your own 
way — and that he was a Polish Jew. He was only ten 
years of age, he said, and he got up every morning at six 
and went out to 'shine.' From nine to twelve he was 
at school. He ' sained ' from twelve until the after- 
noon, when he went to school again, and in the even- 
ing he ' shined ' once more. Now this little fellow was, 
in fact, a perfect American — there can be no question 
For our portrait we about it — although by birth he was a Polish Jew." 

" And now, Mr. Besant, I should like a few of your 
impressions of America." 

" 1 have not overmuch to say," the novelist replied. 
" The thing which struck me most was the fact that 
you have not seen America at all until you have been 
to Chicago. New York is not America, New York is 
a cosmopolitan city ; Boston is not America, Boston is 
old ; Philadelphia is not America, Philadelphia is 
asleep. But at Chicago you are in the very heart of 
the country — you are at the center of everything. 
Chicago will be to America what Babylon formerly was 
to Asia. The city and its inhabitants are young. They 
are rich in resource. They are full of confidence. They 
do not care what they spend. Consider what sums 
they have laid out over the Exhibition. ' We do not 
mind,' that is what they seemed to say, 'let the thing 



of the many years that have rolled by since she first 
became a nation, is still young — young, vigorous, and 
rich in hope for the future." 



PROFESSOR HELMHOLTZ. 
Professor Hermann Ludwig Ferdinand von Helm- 
holtz, the distinguished German scientist, is now on his 
way home after visiting the Columbian Exposition 
and the Electrical Congress. Professor and Mrs. Helm- 
holtz have been well received both in Chicago and 
New York, where receptions were tendered them in 
Columbia College and by the Century Club. Dr. 
Helmholtz delivered an interesting lecture at the Col- 
lege of Physicians and Surgeons, New York, October 3, 
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be a dead failure if it will ; we can get plenty more 
millions later on.' These good people do not want to 
save, and they have no desire to endow a family. They 
give away enormous sums. During ' Commencement ' 
at Harvard University, the president announced the 
receipt of donations amounting to something like 
$750,000. Harvard is, indeed, richer than Cambridge. 
Yes," said Mr. Besant in conclusion, " America, in spite 



HERMANN VON HELMHOLTZ. 

in which he described the ophthalmoscope, the story of 
its invention and how it was suggested and induced. 
This lecture was warmly applauded and was attended 
by many scientists, including Alexander Graham Bell, 
Seth Low, etc. 

Dr. Helmholtz was born August 31,1821, at Potsdam, 
Germany. He studied medicine and early in life made 
many discoveries in microscopy and fermentation. 
His discoveries and writings show that he has a deep 
insight in nearly all branches of science. In the year 
1851 Helmholtz astounded the scientific world by the 
discovery and description of the ophthalmoscope, for 
examining the retina in the living eye. This invention, 
which is one of the crowning achievements of medical 
science in the nineteenth century, has saved the eye- 
sight of thousands. The science of physiological optics 
owes a deep debt of gratitude to Helmholtz for his re- 
searches, which are of inestimable value. Appointed 
professor of physiology in the University of Heidel- 
berg, he brought out his important book, " Doctrine of 
Tone Sensations as a Physiological Basis of the Theory 
of Music." In 1871 he was given the chair of physics 
in the University of Berlin, where he devoted much 
time to researches on electricity. Professor Helmholtz 
was invited in 1887 to preside over the physico-teclr- 
nical institution in Berlin founded chiefly by Dr. Wer- 
ner Siemens. Professor Helmholtz 
accepted the call, but still retains the 
position of professor ordinarius in the 
university. In 1883 the German Empe- 
ror conferred on Herr Helmholtz and 
his family the honor of hereditary 
nobility. 

An extended notice of the life and 
scientific services of Dr. Von Helm- 
holtz will be found in the Scientific 
American Supplement of October 
10, 1891. 

»-♦-• 

Lighting of the Broadway Cable 
Cars. 

The gas used in lighting these cars, 
as well as all cars using the Pintsch 
system, is made from crude petroleum, 
by the Pintsch system, from which a 
very rich gas of over 70 candle power 
is obtained, and which will stand a 
very high degree of compression with- 
out materially affecting its illuminat- 
ing qualities. Coal gas. on the other 
hand, will not stand high compres- 
sion, as it is a low candle power gas, 
and loses 50 per cent under compres- 
sion, whereas oil gas loses only about 
10 per cent. The plant which supplies 
the gas for the Broadway cars is lo- 
cated at the works of the Consolidated Gas Company, 
at 42d Street and Eleventh Avenue. 



The ordinary folding fan is supposed to have been 
invented in Japan, in the seventh century, by a native 
artist, who derived the idea from the way in which the 
bat closes its wings. 



STEPHENS 
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ELECTRICAL ILLUMINATION OF A MONUMENT. 

The illumination of the Soldiers' and Sailors' Monu- 
ment at Indianapolis, on the occasion of the recent 
national encampment of the Grand Army of the Re- 
public at that place, as shown in our illustration, was 
a practical triumph for the electricians, who designed 
-for the purpose decorations of surpassing beauty, 
wLich excited general admiration. Around the balus- 
trade at the top of the shaft a triple corona of light 
was cast down upon its column and up toward the 
statue crowning the top. Back of the first astragal 
windows were placed electric reflectors, throwing into 
bold relief the dates. Down toward the earth a girdle 
of lamps encircled the monument and served as an in- 
troduction to the display below, where the navy 
astragal was placed. In the center of the panel on the 
south side an immense American flag outlined in lamps 
of appropriate colors seemed to wave as though float- 
ing in the wind. As a background to the 
four lion heads rose four sprays of lights 
of various colors, and below the heads 
ran a second belt of lamps. The corners 
of the pedestal were outlined in lamps, 
as also the borders of the large panel on 
the south side. The most attractive dis- 
play on this side was a huge anchor, 
typical of the navy, outlined in pure 
white lamps. Over the corner head at 
the top of the panel a delicate wreath of 
miniature lamps cast a soft glow on the 
laurel leaves below. The panels on the 
east and west side each supported a large 
American shield, also outlined in light, 
while on the northern panel was suspend- 
ed a monster wreath of laurel, with 
myriads of lights glowing here and there 
through the foliage. At the base of the 
main pedestal were placed -ight electric 
wheels, two at each corner, bearing on 
their faces various artistic designs in 
lamps, which changed color and arrange- 
ment as the wheels revolved. The main 
doorway of the monument was outlined 
in light. On the upper landing were 
placed two pyramids of cannon balls, 
each ball lighted by a miniature lamp. 
On the steps leading down from this land- 
ing were four stacks of muskets, each 
with a wreath of various colored lamps 
thrown gracefully over the bayonets. On 
the second landing were two field pieces, 
with their outlines depicted in Tight. The 
balustrades of the terraces were also out- 
lined in light, the lamps following the 
architectural details. To add to these 
effects, four large search lights of 20,000 
candle power each concentrated their 
rays upon the statue. 

Over 500 lamps were used in these deco- 
rations, varying in candle power from 
one to sixteen. The difficulty of placing 
the lamps was very great. All the dis- 
play pieces had to be suspended by fine 
wires from the windows of the shaft, and 
a large portion of the work had to be 
done by men suspended in swings, often 
70 feet from the ground. The switchboard 
which controlled the lighting of the 
whole monument was situated in the cor- 
ridor. For our illustration and particu- 
lars we are indebted to the Electrical 
World. 

«m> 

The Mississippi Willow. 

People who are unfamiliar with the 
Mississippi River are tempted to wonder 
when they first see it why so many thou- 
sands of acres of willows grow along 
its borders and islands and what they are 
good for. The United States government, 
it is safe to say, would not be half as far 
along with the improvement of the 
Mississippi as it is if it had not had the humble and 
seemingly useless willow. It is of no account for build- 
ing, it cannot be construed as firewood by any but 
the most active imagination, and it is of no use in the 
arts, beyond the making of whistles, but when it comes 
to building a dam the engineers find nothing that fills 
the bill half as well as the humble willow. It lines the 
shores and can be easily reached from the barges where- 
on it is transported, and it is so soft that it is easily 
cut and handled. It is woven into a great, long, con- 
tinuous mat. One end of this is anchored to the shore 
on one side of the chute that is to be dammed, and the 
process of weaving is thence carried on straight across 
the stretch of water on a peculiarly shaped boat called 
a grasshopper. As fast as the mat is woven on the 
grasshopper it slides into the water at the lower end of 
the inclined weaving rack, and it is laden with rocks 
and carried straight to the bottom, and this is continued 
till the opposite shore is reached. The mat is then 
covered to the proper depth, 12 to 15 inches, with rock) 
and then another mat, made in the same way, is woven 



andlaiddown on top of the first, and similarly weight- 
ed down, and this work is continued till the dam has 
risen as high as it is intended to stand ; the finishing 
being always a heavy coating of rock that covers the 
willow and all. The willow, always covered with water 
and the mud that inevitably lodges among the rocks 
of the dam, is kept sealed air-tight, and of course does 
not decay. It binds the rocks together and prevents 
the dam being shoved out of place by ice or disturbed 
by the pressure of the current at high water. It is 
good for no other purpose save to hold a shore that is 
washing away with its roots, and for dam construc- 
tion it is superlatively the thing. — Davenport (lotto) 

Democrat. 

« i i i > 

A Novelty la Electric Railway Franchises. 

The city of New Orleans, so The Electrical Engineer 
says, has just sold for $700,000 cash down, to the New 



Johnston. Uncertainty of franchise tenure must al- 
ways militate against extensions and improvements, 
and the practice adopted in New Orleans has much to 
recommend it on public grounds. 
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Orleans City and Lake Railroad Company, a renewal 
from 1906 until 1956 of that company's extensive street 
railway franchises. This is certainly a novelty in the 
granting of franchises, so long before they begin, but 
the company wanted to be sure of its protection before 
making a proposed heavy investment in electric trac- 
tion, and apparently did not consider $700,000 too much. 
The company has thus given itself a lease not short of 
63 years from the present time, and can go ahead with 
its electrical work, in the consciousness that it is safe 
from interruption or competition during all that 
period. The public and the local papers seem well 
pleased with the bargain driven, and speaking in the 
interests of electric traction, we see nothing to find 
fault with. The sum really amounts to $1,246,000, with 
interestcounted in, and that is a pretty handsome figure 
for the franchise, even in such a city as New Orleans. 
The electrical system will be installed forthwith, and the 
mule will disappear from the city railroad lines, as he 
has already from the Carrollton, as described not long 
ago in our columns so graphically by Mr. A. Langstaff 



Pepper In Slam. 

After lice and teak, pepper is the principal export 
from Siam. In 1892, 1,175 tons were exported — a slight 
falling off compared with the previous year. The pep- 
per business is entirely in the hands of two British 
firms here, and as bargains are closed simultane- 
ously at London and Bangkok by [telegraph, it is a 
perfectly safe trade. The price, during the year, con- 
tinued to fall, ranging from 22 ticals per picul (301. 10s. 
per ton) for white pepper and 16 ticals to 10 ticals (221. 
8s. to 131. 7s. per ton) for black. As recently as 1888 
the price reached the high figure of 881. per ton. It 
would appear that the big profits in those years were 
made by the middlemen — Chinamen who buy the 
standing crops, and take all risks of disease and worm. 
All the pepper sold in the Bangkok market comes 
from Chantaboon, a district on the east coast of the 
Gulf of Siam, about 180 miles from Bangkok. The two 
firms above referred to do business through the ship- 
ping agent — a German, who runs a small steamer once 
a week to Chantaboon. The pepper crop is gathered 
in March, and is in the Bangkok market about a 
month later. When the berries are plucked, they are 
put through a winnowing machine with three com- 
partments. The heaviest berries drop into the first, 
and after being macerated in water, by which the 
outer black covering is removed, become white pepper. 
The lighter and inferior berries of the second compart- 
ment form black pepper, and those in the third are'* 
waste, from which the best grains are extracted and 
added to the second kind. Of the export, two-thirds 
were white and one-third black pepper. All the white 
is shipped to London and the black to China. The 
local consumption is small. The freight charged from 
Chantaboon to Bangkok is about 13s. 9d. per ton, and 
there is an inland duty of 1 tical per picul, equivalent 
to 11. 7s. 6(2. per ton. The prospects for 1893 are good. 
The quantity seems excellent, and there are no com- 
plaints of scarcity, though growers assert, if the price 
falls any lower, it will be impossible to continue culti- 
vation. — Consular Beport. 

m i i » m 

The Rearing of Japanese Children. 

Custom and national sentiment would seem to have 
made the lives of children in Japan delightfully at- 
tractive for them. Japan has even been described as 
the -'paradise of childhood. One of the most curious 
points in this connection is that the children are always 
suckled by their mothers ; artificial lactation is alto- 
gether unknown. The children are suckled until their 
sixth year, and in language unmistakable may be 
heard asking for the lactatious fountain. Thus, as no 
cow's milk is required, the cow is only used as a pack 
animal in the cities. In view of the almost universal 
use of cow's milk in other countries, its exclusion from 
the diet of the Japanese raises the interesting subject 
of inquiry as to whether or not the race benefits by 
this custom, and Dr. A- S. Ashmead, of New York, 
discusses the question in the current 
number of the 8ei-i-Kwai medical jour- 
nal. In the first place it is assumed that 
indirectly the absence of cow's milk is 
most beneficial. In consequence of no 
other nourishment being available, the 
Japanese mother is compelled to suckle 
her offspring, in doing which she feels the 
compulsion of looking after her own 
health and. diet. Japanese mothers 
chiefly live on rice, "fish, shells, seaweed, 
and other products of the sea," while 
wine and beer are rigidly excluded. The 
reward of all this meritorious care of 
motherhood and childhood is the abso- 
lute freedom of the children from rick- 
ets. Again, the author holds that the 
transmission of tuberculosis is avoided 
by the exclusion of cow's milk from the 
infant's dietary. Japan is by no means exempt from 
tuberculosis, but the disease mainly prevails among the 
upper classes, in whom the systematic custom obtains 
of close intermarriage.— Medical Press. 



Agricultural Electricity. 

An interesting example of electricity as applied to 
farm work is now in operation at a Scotch farm. The 
whole of the usual farm machinery, such as thrashing, 
sowing, corn thrashing, and the like, is here driven by 
an electric motor. The electricity is generated by water 
power, the turbine wheel which drives the dynamo be- 
ing about 1,000 yards from the farm. The electric cur- 
rent is conveyed by underground wires to the house 
and farm, in each of which a storage battery is placed. 
These supply the electric current for lighting and mo- 
tive purposes when the machinery is not working. The 
whole of the mansion is illuminated by electric light, 
and an electric motor is provided for pumping tbe 
water for domestic purposes. 
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THE WORLD'S COLUMBIAN EXPOSITION-THE PALACE 
OF MACHINERY. 

The Palace of Machinery, which we illustrate, meas- 
ures with the annex 984 x 1,393 feet. After the Agri- 
cultural and Art buildings, the Machinery Hall is 
probably the most graceful structure on the grounds. 
The architects were Messrs. Peabody & Stearns, of 
Boston, and the design is taken from the best types of 
the Spanish Renaissance, and the details are all thor- 
oughly classic. A covered loggia at the first story 
gives a fine chance for a promenade in all weathers. 



German exhibit the first object of interest which would 
attract the visitor is the great Allis engine of 2,000 horse 
power, which drives two huge dynamos that will each 
furnish electricity enough to drive 10,000 lights. The 
belts are 72 inches wide. Engines are on every side 
driving dynamos, so that the scene at night is a very 
interesting one. The Westinghouse dynamos alone 
furnish electricity enough for 158,000 sixteen candle 
power lamps. The two-story marble switchboard, 78 
feet long, is one of the curiosities of Machinery Hall, 
as is also the electric rolling bridge which traverses 



Hall, and the articles made find a ready sale among 
the throngs of visitors who pass through the building 
daily. Gloves, ribbons, badges, medals and candy 
seem to have the greatest sale. 

A large tank near the center of the building 
affords an opportunity to display hydraulic machin- 
ery. The printing exhibit is very attractive, and 
a newspaper, The Daily Columbian, is printed 
here daily. The type-setting and type-casting mach- 
ines are immensely popular as are also the exhibits 
of match-making machinery. The exhibit of machin- 



EXTENSION 




THE WORLD'S COLUMBIAN EXPOSITION-THE PALACE OF MACHINERY. 



The beautiful campaniles are filled with chimes of 
bells which are rung at intervals. The center pavilion 
on the South Canal facade masks one of the huge 
arched roofs. Our illustration also shows the termina- 
tion of the South Canal, the reproduction of the Egyp- 
tian obelisk now in Central Park, New York, and the 
classic colonnade which helps carry out the architec- 
tural scheme and at the same time serves as a screen to 
hide the intramural railway. The colonnade was de- 
signed by Mr. C. B. Atwood. Our plan shows the 
arrangement of the exhibits and the boiler house, 
etc. 
Entering at the northern portico in the center of the 



the building from time to time and does all of the 
"heavy chores" connected with the exhibits. The 
boiler house is very clean, as oil is used for fuel, but it 
is not visited to any extent, on account of the heat. 
To the left of the boiler house and not shown in the 
plan are the pumping works, which have a daily ca- 
pacity of 40,000,000 gallons. Beyond the boiler house 
and in the same line is a model machine shop fitted up 
with high grade machine tools ; here any repairs to 
machinery or engines may be made at short notice. 
The classification is according to countries, Germany, 
as usual, making a large and very fine exhibit. There 
is considerable manufacturing going on in Machinery 



ery at Chicago in Machinery Hall cannot be very well 
compared with the exhibit in Machinery Hall at the 
Centennial, as many of the exhibits now placed in the 
Electricity, Mines and Transportation buildings were 
in 1876 in Machinery Hall. Still, the exhibit on the 
whole is very creditable. Many of the prominent 
exhibits have been already illustrated in the Scien- 
tific American and others will appear in the later 



In mechanics, speed cannot be obtained except at 
the expense of power ; nor power be obtained except 
at the expense of speed. 
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Two Wonderful War 

Provision having been made m 



Ships. 

the British navy 
estimates for 1893-94 for the construction of two power- 
ful first-class cruisers, to be named the Powerful and 
Terrible, The Engineer says it has been decided to 
invite tenders for the construction of the former as 
soon as the designs have been completed, leaving that 
of her sister ship until the next financial year. As 
these ships will be the largest and most powerful 
cruisers of their class ever built, the following par- 
ticulars of them, which are open to modification, will 
be interesting to our nautical readers. The contem- 
plated principal dimensions are as follows : Length, 
500 ft.; breadth, 70 ft.; displacement at mean draught 
of 27 ft., 14,000 tons. The vessels are to be constructed 
of steel throughout, but as they are intended to keep 
the sea for lengthened periods, they will be sheathed 
and coppered. The proposed continuous sea speed in 
smooth water is to be twenty knots, but on the eight 
hours' natural draught trial the expected speed is 
twenty- two knots an hour. To secure the former each 
vessel will be fitted with engines and boilers capable 
of developing a power fully sufficient for actual require- 
ments. For the protection of the vital parts of the 
ship, which include the engines, boilers, magazines, etc., 
they will be covered by a strong turtle-back deck of 
steel, having a maximum 
thickness of 4 in. amidships, 
reduced toward the extremi- 
ties. Between this and the 
main deck, for the whole 
length of the engine and boil- 
er space, these vessels will, 
like all the other first-class 
cruisers in the navy, be sub- 
divided into numerous coal 
bunkers. At the normal dis- 
placement and draught of the 
ship— 14,000 tons and 27 ft— 
about 1,500 tons of coal will 
be carried, but provision will 
be made for a bunker capa- 
city of 3,000 tons. The vessels 
will be propelled by twin — in 
preference to triple — screws, 
their efficiency within the 
limits of the proposed power 
and draught having been es- 
tablished by previous experi- 
ence in our largest cruisers, 
as well as in the large twin- 
screw vessels of the mer- 
cantile marine. The arma- 
ment of the vessels will com- 
prise two 9 - 2 in. breech-load- 
ing guns, mounted at bow 
and stern as chasers, twelve 6 
in., eighteen 12-pounders, 
twelve 3-pounder quick-firing 
guns, and several machine 
guns. The 9 - 2 in. and 6 in. 
guns will have armored pro- 
tection, and the 12-pounder 
guns will be fitted with 
strong shields, revolving with 
the guns. Special study has 
been given to the protection 
of the guns and their crews 
and the transport of ammuni- 
tion from the magazines to 
the guns. For the protection 
of the commanding officer in 
action an armored conning 
tower is to be erected at the 
break of the forecastle. To 

enable the bow and stern chase guns to be fought in 
heavy weather and to maintain speed at sea, an un- 
usual height of freeboard at the poop and forecastle, 
upon which these guns are carried, is provided. In 
addition to the guns carried by these vessels they 
will be supplemented by four torpedo dischargers, 
which will be submerged and placed in separate rooms. 



This fund, under the name of general school fund, 
consists at the present time of a capital of nearly 
1,500,000 rubles and an income amounting to 500,000 
rubles per year. 

The annual maintenance of the twenty- five govern- 
ment schools costs more than 400,000 rubles. 

At the root of the whole internal economy of these 
schools there is a strict discipline, as the employment 
for which the pupils are prepared demands, beyond a 
definite circle of knowledge and practical understand- 
ing, a particular punctuality in the execution of their 
service and a perfect subordination to discipline. 

The whole course of instruction of the technical rail- 
way schools lasts five years, three years of which are 
for study in school and two years for practice on rail- 
ways. During the three years of study in school there 
is taught : a, religion ; 6, elementary mathematics, with 
the fundamental knowledge of bookkeeping and land 
surveying ; c, general knowledge of physics and 
practical knowledge of telegraphy ; d, a short course 
of general and applied mechanics (descriptive) ; e, a 
short course in working wood and metal ; /, elementary 
knowledge of architecture ; g, practice of railway busi- 
ness ; h, elementary and special drawing by hand and 
with the aid of instruments, as well as calligraphy ; 
and i, handicrafts, as locksmiths', blacksmiths' and 
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Railway Schools In Russia. 

There are in Russia special institutions called tech- 
nical railway schools, for the special education of people 
for the railway service, viz., engine drivers, engineers, 
their assistants, road masters, etc. 

At the present time there are twenty-eight technical 
railway schools, of which twenty-five belong to the 
government, and three which, although remaining 
private, are also under the inspection of the Ministry 
of Communication. 

The pecuniary fund, which covers the expenses for 
maintaining the schools of the government, consists 
especially of sums which are paid to the Ministry of 
Communication by the majority of railways, to the 
amount of 15 rubles per verst of the railway lines open 
for traffic. 

To this main source of income are added the annual 
payment of 10 rubles from every pupil, the sums re- 
alized by the sale of pupils' handiwork, useless pro- 
perty and materials, etc. 



into 



joiners' work. Besides this there are introduced 
the school singing and gymnastics. 

Considerable attention is apportioned to practical 
training in handicrafts and drawing. The training in 
handicrafts is conducted by experienced teachers with 
special technical education in special teaching work- 
shops. 

After having finished the three years of study in 
class the pupils are sent off for two years' practical train- 
ing on railways, where they work in workshops, in re- 
pairs of the line, on locomotives, partly on the tele- 
graph, etc. 

The annual number of pupils instructed in the rail- 
way schools amounts to above 1,500, and this number 
has increased of late. 



The Chocolate Tree In Trinidad. 

We learn that Mr. J. H. Hart, Curator of the Royal 
Botanic Gardens, Trinidad, has recently returned from 
a visit to Central America, after having successfully 
transported thither no less than twenty-five thousand 
plants of Trinidad cocoa. In return, he has conveyed 
to Trinidad two highly desirable varieties of the Theo- 
broma cacao, and two species new to that colony, and 
already numerous plants of each are thriving well. 
One of the varieties is a purely white-seeded one, pro- 
ducing large pods and splendid beans, which require 
only forty-eight hours' fermentation instead of the ten 
days usual in Trinidad. The second variety, known 
in Nicaragua as ''alligator cacao," is peculiar from the 
soft covering of its pod and the raised instead of in- 
dented sectional ribs. The new species are Theobroma 
bicolor and Theobroma sp., the latter known as " cacao 
ineco," "cacao mono," or " monkey cocoa." 

411 1 * 

THE YACHTS CONTENDING FOB THE INTERNATIONAL 
CHAMPIONSHIP. 
The series of races in which the Valkyrie, as the 
British champion, in competition with the American 
yacht Vigilant, is endeavoring to win back the prize 
cup originally won in England by the yacht America, 
has attracted more attention than any other competi- 
tion of the kind which ever 
engaged the attention of the 
yachting world. It has also 
excited to a remarkable de- 
gree feelings of international 
rivalry, happily of an alto- 
gether friendly and amicable 
nature. Our illustrations re- 
present the rival yachts under 
sail, one of the views also 
showing the Valkyrie out of 
water in drydock, bringing 
out her full lines. 

As announced by the offi- 
cial measurer of the New 
York Yacht Club, the dimen- 
sions of the two yachts are 
as follows : 

Vigilant — Length on load 
water line, 86 "19 feet ; from 
end of boom to forward side 
of mast, 99 - 37 feet ; from fore 
side of mast to end of jib 
stay, 73-80 feet ; from fore side 
of mast to jibtopsail stay* 
75 '90 feet; from fore side of 
mast to forward point of 
measurement, 74 85 feet; 
from fore side of mast to 
outer end of spinnaker boom, 
74 -62 feet ; deck to upper 
side of main boom, 3 - 08 feet ; 
deck to topsail halyard 
block, 125-96 feet; deck to 
hounds, 69 - 08 feet ; length of 
^\ topmast, 56'88 feet ; length of 

L '" - gaff, 54 76 feet. 

Valkyrie — Length on load 
.„ ,-* water line, 85*50 feet ; end of 
boom to forward side of 
mast, 92 - 60 feet ; forward side 
of mast to jib stay, 66 - 16 feet; 
fore side of mast to jibtopsail 
stay, 66 - 16 feet ; fore side of 
mast to forward point of 
measurement, 66 - 16 feet ; fore 
side of mast to outer end of 
spinnaker boom, 72 feet; 
deck to upper side of boom, 
deck to upper side of topsail halyard block, 
114 - 86 feet ; deck to hounds, 63 - 30 feet ; length of top- 
mast, 51' "56 feet ; length of gaff, 5557 feet. 

Figured from the above, their measurements are re- 
duced to the following : 

Vigilant 
Feet. 
11,272 



The launch Daimler, built by the Daimler Motor 
Co., of 111 East 14th Street, New York City, has distin- 
guished itself in the way of valuable practical service, 
besides affording one of the attractions of the Exposi- 
tion. Six men sailing in a small yawl, about half a 
mile out in the lake, were' capsized by a sudden gust 
of wind, and some of them, at least, would have been 
drowned, had it not been for the rapidity with which 
the launch reached and rescued them. On another 
occasion the launch had the honor of going out and 
towing in the Viking ship, when the latter was unable 
to make port on account of head winds. 



3-03 feet ; 



Sail area 

Ordinary racing measurement 

International racing measurement. . 



Valkyrie. 

Feet. 
10,042 



96-18 
96-78 



9811 



Vigilant allows Valkyrie 1 minute 48 seconds in a 
race over a thirty mile course. 

A technical expert, Mr. Irving Cox, makes the follow- 
ing comparison of the two boats, which we condense 
from the New York Sun : 

The two vessels represent very different principles 
in yacht designing. The Vigilant depends for her 
speed on moderate displacement, extremely easy lines, 
great stability, due to excessive beam, and light 
weights aloft ; the Valkyrie on narrow beam, fine en- 
trance, and stability, obtained by a powerful bilge, 
very low lead, and light hull. The Vigilant for hold- 
ing on to windward depends on good draught, a per- 
pendicular keel, and a centerboard. The Valkyrie 
expects to accomplish the same object by means of 
excessive draught, a great deal of vertical keel, and 
by the form of the vessel's side when keeled. The 
Vigilant has a centerboard weighing 3 tons, 20 feet 
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long, which drops 10 feet, making her draught 24 feet. 
The draught of the Valkyrie is 18 feet. The masts 
of both vessels are of Oregon pine, that of the Valkyrie 
being 21J^ inches in diameter, and that of the Vigilant 
30 inches. The bottom of the Vigilant is covered with 
Tobin bronze and that of the Valkyrie with copper. 



Submarine Photography. 

BY JOHN HUMPHREY. 

Several of the difficulties experienced in endeavors 
to ascertain the natural re- 
lations of objects existing at 
considerable depths under 
water have been overcome 
by M. Louis Boutan, in a re- 
markably ingenious manner, 
and the contrivances he 
adopted are described in a re- 
cent communication to the 
Paris Academy of Sciences. 

He prefers to use a small 
camera in which several 
plates can be exposed conse- 
cutively, and incloses this in 
a rectangular, w a t e r-tight 
metal box, into the sides of 
which plates of glass are in- 
serted to serve as windows. 
The camera can be so dis- 
posed that the lens may face 
all the windows in turn, if 
desired, and exposures are 
regulated from outside the 
metal case. To avoid any ill 
effects that might be caused 
by differences in the internal 
and external pressure when 
the apparatus is sunk in deep 
water, a kind of balloon filled 
with air is connected with it. 
As the pressure increases, in 
descending, the balloon is 
compressed, extra air is thus 
forced into the box, and the 
pressure on its walls equal- 
ized. A stout foot to support 
the apparatus and weights to 
sink it complete it for practi- 
cal purposes. 

In water near the shore, not 
greatly exceeding one meter 
in depth, the apparatus can 
be conveniently fixed, with- 
out the operator needing to 
enter the water, and, by 

direct sunlight, good negatives can be obtained in 
ten minutes. When the water is deeper the operator 
must descend in diving costume to fix the case 
securely on its stand before commencing the actual 
work of photography. In calm, bright weather pho- 
tographs can then be obtained by direct sunlight in 
from thirty to fifty minutes. Colored glasses, pre- 
ferably blue, must be interposed between the objec- 
tive and the water, in order to obtain sharp images. 

By the use of artificial 
light to illuminate the sur- 
roundings, however, mat- 
ters are still more simpli- 
fied. To this end, M. Bou- 
tan has contrived a special 
magnesium lamp. A cask 
of two hundred liters capa- 
city is filled with oxygen 
gas, and on its upper end 
is fixed a spirit lamp, 
which is covered by a bell 
glass. A vessel containing 
magnesium, in powder, is 
connected with this lamp 
in such a manner that the 
metal can be projected 
across the flame by the ac- 
tion of a rubber ball which 
serves as bellows. The 
oxygen gas, of course, is 
intended to assist combus- 
tion, and the lamp having 
been lighted and covered 
by its protecting globe, 
the cask simply requires 
weighting to sink it. 

Good instantaneous ne- 
gatives have thus been ob- 
tained by M. Boutan dur- 
ing a violent storm, when 
no day light could pene- 
trate the depths. They 
are lacking as regards 
background, but this he 
attributes to imperfections 
in the apparatus, particu- 
larly the objective. He 
also found it necessary to 



place before the lens a diaphragm of very small aper- 
ture to secure a sufficient degree of sharpness. If a 
formula were calculated for an objective, the front of 
which might be exposed to sea water, he thinks these 
drawbacks might be remedied. 

As it is, he has proved that photographs can be 
taken in a brief time nnder water, in calm weather, by 
direct sunlight, at depths up to six or seven meters ; 
while, by the use of his special lamp, they can be 
taken, instantaneously, at any depth that can be con- 
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veniently reached by a diver, 
weather is of no importance. 



and the state of the 



The Trial Trip of the Castlne. 

The new gunboat Castine, or No. 6, as Bhe was form- 
erly called, had her speed test September 15, off New 
London. The result of the trial trip was a signal 
triumph for her builders, the Bath Iron Works, of 
Bath, Maine. The contract speed was 13 knots per 
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hour ; but on her speed test an average speed of 16 032 
knots was sustained, after making the usual deduc- 
tions for tide, etc., thus beating her sister ship the 
Machias. The bonus which the builders of the Castine 
will receive will amount to $60,000. The engines made 
238 revolutions, with steam at 165 pounds, a large part 
of the distance. The course was 60 miles and her 
official time was 3 hours 39 minutes 12 seconds. The 
speed of the Castine was 16 '4 knots, but some correc- 
tions had to be made, which brought the official speed 
down to 16-032 knots. The 
sea was more unfavorable 
than when the Machias made 
her trial trip. The govern- 
ment has again obtained in 
the Castine a better boat than 
was bargained for, and will 
doubtless be Very willing to 
pay the extra allowance. 

The Castine is a steel boat, 
190 feet long, 32 feet beam, 
mean draught 12% feet, dis- 
placement 1,050 tons, aggre- 
gate horse power 1,600, speed 
14 knots. Her engines are of 
the vertical, inverted, direct- 
acting, triple-expansion type, 
the cylinders being 15, 25, and 
34 inches in diameter. She 
will carry 250 tons of coal, 
and her nominal cruising ra- 
dius is 4,600 knots. The Cas- 
tine has a protective deck, 
and her battery consists of 
eight 4-inch rapid-fire guns, 
two 47-millimeter and two 37- 
millimeter revolving cannon, 
as well as one 1-pounder and 
one Gatling gun. 

•-•-• ■ 

Plated Silk Stockings. 

Speaking of American imi- 
tation silk hosiery, The Ame- 
rican Silk Journal recently 
said that the enterprise and 
skill of American silk hosiery 
manufacturers has, it is re- 
presented, very nearly driven 
the foreign lisle thread stock- 
ing out of the market. There 
are some cheap German lisle 
thread goods sold, but the 
bright lisle thread, such as are 
produced by the English 
manufacturers, and are 
among the most durable and dainty of hosiery fabrics, 
are no longer imported to any considerable extent. 
Even French lisle can seldom be found in the city marts 
where high-class goods are usually sold. A well quali- 
fied authority explains the cause for this notable 
transition in the market. The moment the manufac- 
turers of the United States could produce a " plated " 
silk stocking (which is a cotton stocking with a silk 
face) at a lower price than that obtained for a brilliant 

lisle thread, there was, he 
says, no longer any call for 
lisle thread. The mer- 
chants of New York and 
elsewhere have long since 
discovered that the fabrics 
that create the highest ex- 
hibition of value, however 
specious their worth, have 
the best prospect of pecu- 
niary success. The woman 
of fashion does not pur- 
chase her gossamer-like 
hosiery of pure silk for 
wear, but because they 
please her eye, and her less 
wealthy sisters usually 
imitate her. There are 
few stockings costing over 
a dollar a pair sold now, 
except those of silk and of 
American manufacture. 
Next in price to the silk- 
faced hosiery or "plated" 
silk stocking, which sells 
at from sixty cents to one 
dollar and twenty-five 
cents a pair, is the spun 
silk article. This is a dur- 
able fabric, but not so 
strong as one of bright 
silk, which can be pur- 
chased at the same figure, 
and it is not as popular. 

■ »-♦-« 

The preliminary surveys 
for the Pacific Railroad re- 
quired four seasons, and 
cost over $1,000,000. 
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RECENTLY PATENTED INVENTIONS. 
Engineering. 

Rotary Engine. — Charles H. and 

Alonzo Stone, Ringgold, Texas. This improvement com- 
prises a cylinder with inlet and exhaust ports between 
which slides a gate, a piston traveling in the bore having 
an arm secured on the main driving shaft, while the 
gate is actuated by a cam mechanism. The steam chest 
has a piston valve to control the inlet port, the valve be- 
ing actuated in one direction by the steam to open the 
port, while an eccentric cam on the main shaft moves 
the valve in an opposite direction to close the inlet port. 
The steam can be cut off at any point in the stroke of 
the piston, thus utilizing its expansion to the fullest ex- 
tent. 

Water Wheel. — Edward N. Andrews, 

New Britain, Conn. In this wheel, which is designed 
for use wherever a water or paddle wheel is employed, 
the paddles are pivoted at their centers, and thus are 
balanced and self -re versing, being so arranged that when 
in propelling position forward or backward compart- 
ments will be formed confining the water between the 
paddles and the body of the wheel, imparting a maxi- 
mum pressure until the paddles are carried upward by 
the wheels, when the paddles reverse themselves and 
discharge the water. 

Mechanical Motor.— John E. West, 

Centralia, Washington. A rope to which is attached a 
weight passes over a winch drum at the base and a loose 
pulley at the top of an upright frame, and the drum 
shaft is connected with a gearing, an escapement, and a 
crank, affording a simple, inexpensive, and reliable me- 
chanism to utilize the force of gravity afforded by a fall- 
ing weight, and convert rotary motion into a vertical re- 
ciprocal movement to actuate the plunger of a pump, or 
for other purposes. 

Hot Air Furnace. — Christopher M. 

Bridges, Seattle, Washington. The exterior shell of 
this furnace is made in sections, fastened together in 
any suitable way, the combustion chamber within form- 
ing with the shell a hot air compartment. There is a hot 
air casing within the combustion chamber, and a dome 
with which the hot air casing communicates is provided 
with nozzles projecting into the outlet flues, cold air 
pipes admitting air to the hot air compartment and cas- 
ing. The construction is simple and durable, and de- 
signed to quickly heat the incoming air and keep it 
pure. 



Railway Appliances. 

Means of Preventing Railway 

Collisions.— Eduardo M. DeMonte and CarlJost, Bom- 
bay, India. According to this improvement the line is 
divided into a series of sections, each arranged to be 
automatically closed at the forward end by the train as 
itenters the section. An electro- mechanical controlling 
apparatus is automatically operated to thus prevent col- 
lisions, from negligence or otherwise, the arrangement 
being such that the mechanism of one apparatus is set in 
motion by an electric current from the batteries of the 
apparatus at the other end of the section, there being at 
the side of the rail at the end of each track section a 
transposing lever adapted to be actuated by the broad- 
ened flange of a locomotive or other wheel, means for 
connecting each lever with the corresponding apparatus, 
a switch mechanism for operating the switches, and 
means for connecting the switch mechanism with the 
corresponding apparatus. 

Train Annunciator and Alarm.— 

Alfred E. Watts, Duluth, Minn. A clock having a series 
of electrical contacts, an annunciator provided with an 
electric bell, and a rotating electric disk upon which 
are the names of stations and the hour of arrival and de- 
parture of a train, are so arranged that the annunciator 
will be operated by an electric circuit under the control 
of the clock. The improvement affords a simple and ef- 
fective mechanism for indicating the departure or arrival 
of trains, for the convenience of passengers. 

Carbureto r.— Harry B. Cornish, 

Hampton, Iowa. This is a simple and inexpensive ap- 
paratus, especial] y applicable for use in lighting railway 
trains, carbureting air by forcing it through a body of 
hydrocarbon, that the vapor thus evolved may be burned 
as a gas. It is so constructed that the gasoline, naphtha, 
etc., used cannot possibly escape from its tank, even 
should the car tip over, automatic valves shutting off both 
the fluid and the air when the car is excessively tipped. 
The apparatus is also genei'ally useful as an efficient and 
safe means of lighting. 



Mechanical. 

Flue Cutter. — Eber W. Pratt, Ipava, 

111. This device has a cylindrical body with an annular 
flange adapted to rest against the outer end of the tube, 
and a square central aperture in which is inserted a man- 
drel having a suitable handle. In the body are radial 
apertures in which move cutters adapted to be forced 
outward by the pressure upon their inner ends of the 
tapering inner end of the mandrel, as the latter and the 
body are turned by meanB of the handle. An enlarge- 
ment or head upon the extreme end of the mandrel pre- 
vents its entire withdrawal from the body, and springs 
return the cutters to an inner position when the mandrel 
is withdrawn. 

Bearing.— Olaus B. Jacobs, Fremont, 

Washington. In both sides of the hub of a pulley are 
cups holding balls, and the hanger has cup-shaped sides 
overlapping and inclosing the cup portions of the pulley 
hub, while cones are detachably secured to the inner sur- 
face of the cup-shaped sides of the hanger in position to 
engage and impinge upon the balls, thus forming a ball 
bearing of novel construction to minimize the friction. 

Sandpaper Wheel. — Frederick H. 

Stubbe, New York City. According to this improve- 
ment the spindle provided with a working face of sand- 
paper has a diametrical slot leading to an interior recess, 
in which is a clamping bar adapted to clamp both ends 
of the paper, and draw it tightly to its elastic cushion 
upon the periphery of the spindle. The 'arrangement is 
such that the adjustment of the paper, and its removal 
when worn out, are effected with great facility. 



Nut Lock. — Theodore Martin, Wal- 

laceburg, Canada. This improvement comprises a 
washer having a series of projections arranged in pairs 
about its edges, a locking key resting between the nut 
and the projections, and one of the projections holding 
the key against displacement, while the other is designed 
to be bent down upon the key to hold it against the nut. 
The device will lock a nut in a number of different po- 
sitions, and either on the square or bias. 



Agricultural. 

Horse Hoe.— Crispus Cottis, Epping, 

Eng. In this implement the side bars are pivoted to be 
capable of adjustment latterly to suit the width of the 
rows between which the tines are to act. The imple- 
ment is light |and strong, may be readily expanded and 
contracted and compactly folded up, and the stocks of 
the tines are adjustable along the side bars and also 
about their own vertical axes, to keep the tines forwardly 
directed, whatever the degree of expansion of the frame. 
Special means are provided for securing the hoe point 
or share to the tine, and by the use of points or shares 
of various [forms the machine is adapted for heavy or 
light work. 

Brooder.— Ambrose B. Shaub, Beach 

City, O. The casing of this device has partitions form- 
ing several compartments, in the center one of which is 
a heating drum, with air-distributing pipes extended to 
heat the other compartments from above, while a water 
receptacle incloses the upper end of the heating drum. 
The young chickens can readily pass from one compart- 
ment to another, or into the yard, and the proper ventila- 
tion and heating of the several compartments is readily 
obtained. 



disintegrate with age, and is sufficiently inflamm able to 
readily ignite a mass of coal in a stove without the use of 
other kindling material. 



The Household) etc. 

Lamp. — Delmar D. Pinkham and Frank 

E. Lewis, Longview, Tex. These inventors have de- 
signed a simple and effective mechanism for creating 
an air blast for a chimney less lamp. An air space sur- 
rounds the oil reservoir, and in the hollow standard be- 
low it is a small electric motor, the revolving armature of 
which operates a fan to cause an upward current of air. 
Removably secured in the lamp base is a dry battery, 
and a conveniently arranged switch in the connections 
enables the motor to be stopped and started, as desired, 
its operation affording an air blast designed to insure a 
clear, steady flame, without the aid of a chimney. 

Candelabrum.— Charles S. Koehler, 

Brooklyn, N. Y. This is a sectional device, the parts of 
which may be quickly separated and put together, and 
the candle-carrying arms are adjustable from a common 
center horizontally or at any desired angle, two sets of 
such arms, at least, being located on a standard, each set 
independently adjustable. The candlesticks are preferably 
arranged equidistant along the arms, the inner ones 
being also equidistant from the fixed candlesticks upon 
the standard heads. 

Fruit Holder.— William Nicholson, 

Brooklyn, N. Y. This is a simple device with which to 
hold oranges and similar fruit, for more conveniently 
eating such articles without danger of soiling the fingers 
or hands. A small cup, of a size to receive half an 
orange, has a base, and hinged at the top edge of the 
cup is a ring provided with inwardly and downwardly 
projecting prongs adapted to engage the fruit and hold 
it in place, the prongs being engaged or disengaged by 
closing or opening the ring. 

Heat Regulator for Ovens.— An- 
ton Bednarz, New Lisbon, Wis. This is a device to 
allow the hot air to escape when an oven is becoming too 
highly heated. A plate with a wire gauze-covered open- 
ing is arranged to establish communication between the 
interior of the oven and the external air, the plate having 
standards for supporting and guiding an expansion bar, 
and actuating levers, one of these levers carrying a cover 
for closing the opening. The expansion bar, as it is 
lengthened by excessive temperature, actuates the lever 
to uncover the opening. 

Plant Protector. —Joseph Garbesi, 

Moundsville, W. Va. A sheet of paper is folded to form 
a cone-shaped body, the contact parte united by water- 
proof cement, and the inner and outer faces of the body 
are coated with coal tar, an additional sand coating be- 
ing applied on the outer face. This very simple and in- 
expensive protector is well adapted to set over plants to 
protect them from sudden changes of temperature, the 
coal tar covering causing the heat to be retained in the 
protector overnight, and the smaller sizes maybe con- 
veniently employed as transplanters, etc. 

Clothes Pin.— Hattie Merrill, West- 
phalia, Kan. A single piece of wire is bent into W 
shape, with the two portions in the middle forming 
loops, and the outer and upper portions of the loops are 
bent outwardly to form spring coils, then extended con- 
tinuously across the ends at right angles to. prevent the 
rising of the clothes line. The device has an easy and 
full spring action, adapting it to pass over and securely 
hold heavy articles of clothing as well as light ones, 
without danger of tearing or injuring the clothes. 

Clock-winding Mechanism.— Martin 

Everhart, Austin, Tex. The periodical automatic wind- 
ing of a clock by water power is effected by the mechan- 
ism designed by this inventor, which utilizes the power 
afforded by the gravity of water discharged at regular 
intervals from a tank in elevated position, where it may 
be kept supplied by the ordinary rainfall upon the roof. 
In the clock casing is a vertically reciprocating water re- 
ceptacle, with gravity valve in its base, and a rotatable 
horizontal shaft on which are pulleys connected with 
the winding arbors of the clock, while a device for ope- 
rating a valve at the lower end of the conductor pipe 
leading from the elevated tank is controlled by one of 
the connections between the winding armors and the 
pulleys on the horizontal shaft. 

Fire Kindler. — Perry S. Grindle, 

Brooklyn, Ala. A moulded cake, of proper dimensions 
for efficient and economical use as a fire kindler, has 
been designed by this inventor. Among its ingredients 
are sawdust, resin, and a combustible cement of coal tar, 
aaphaltum, etc. When pressed into shape, the substance 
remains consolidated without becoming sticky, does not 



Bicycles, Vehicles, etc. 

Bicycle.— William Y. Cocken, Tiffin, O. 

The vibratory strain and the shock incidental to the 
severe use of a safety bicycle are designed by this im- 
provement to be greatly reduced and taken up, corre- 
spondingly increasing the comfort of the rider. The 
main frame has its seat bar or backbone connected at its 
front end to the steering head by a spring connection, its 
rear end being similarly connected with the rear wheel 
fork frame. These connections are so arranged that the 
weight of the rider will assist in carryin g the wheels over 
an obstruction instead of retarding such movement, as is 
the case with rigid frames. The brake mechanism is 
operated through the steering head, and suitably ar- 
ranged movable bearings receive the propelling axle. 

Bicycle Gear.— Erick J. Swedlund, 

Atwater, Minn. This inventor has designed a strong 
and simply constructed gear, comprising a locking or 
clutch mechanism carried by the driven wheel and nor- 
mally connecting it with the drive wheel, the arrange- 
ment being such that it may be readily thrown in and 
out of gear by the rider, to permit of traveling with less 
speed and increased power, as may be desired in going 
np hill or over rough roads, or vice versa. When the ma- 
chine is thrown in gear at the time of going down a hill 
the operator can hold the pedals and axle at a standstill, 
resting his feet on the pedals. 

Fifth Wheel.— Caleb R. Turner, 

Brooklyn, N. Y. This invention covers an improvement 
on a previously patented invention in which a series of 
revoluble bearing rollers is held between upper and lower 
plates, the lower plate being carried by the running gear, 
and the upper plate supporting the superstructure of the 
vehicle. The roller bearing consists of a single ring, 
having an exterior circular series of studs supported from 
the ring by one end, the studs carrying rollers, over which 
fits a. circular channel iron, forming a support for a super- 
structure. 

Thill Coupling.— Nicholas I. Wool- 

sey, Lawrence, N. Y. According to this improvement, 
the thill iron has a head with downwardly extending 
parallel jaws to receive the coupling bolt between them, 
the jaws being transversely bored and having at one end 
cam grooves, which are entered by end lugs of the pin, 
while an anti-rattling spring, abutting with its free end on 
the axle clip, is held on the back portion of the thill iron. 
The device is very simple and inexpensive, and with it 
the thills or a pole may be quickly attached to or re- 
moved from a vehicle, but only when the free ends of the 
thill or pole are down, and the tension is thus removed 
from the anti-rattling springs. 

Heating and Lighting Vehicles.— 

Napoleon B. Ross, Gilboa, O. In a casing supported in 
the bottom of the vehicle is held a lamp in such position 
that its light is thrown around the vehicle upon the road, 
while its heat passes through the casing to the interior of 
the vehicle. A special cover in the bottom of the 
vehicle excludes the heat when desired. 

Bridle.— Harvey S. Hill, Ithaca, Mich. 

This bridle has cheek pieces with rein-receiving rings, in 
which a cord is fixedly held by its ends, a nose band be- 
ing also fixed held to one of the rings and loosely passed 
through the other, its free end being adapted for connec- 
tion with a rein, the^ arrangement being such that a pull 
on the cheek pieces exerts tension on the cord. The de- 
vice is cheap and simple, and adapted to connect with 
and be operated by the ordinary driving reins for effect- 
ively subduing vicious horses. 



Miscellaneous. 

Coal-Weighing Basket.— Thomas C. 

Du Pont, Central City, Ky. In weighing two grades of 
coal separately for settlement with the miner, and weigh- 
ing them together in loading the car, a grade of mixed 
coal is sometimes not weighed, but estimated , which it is 
the design of this improvement to obviate. Combined 
with the inclined screen and coal-weighing basket, hav- 
ing a hinged section at its lower end, is a subjacent trans- 
fer chute attached to the bottom of the basket, with a 
screen arranged in line therewith, and a hinged section 
for holding or discharging the contents of the transfer 
chute, the invention also covering other novel features. 

Freight or Parcel Carrier. — 

Henry C. Forney, Philadelphia, Pa. This carrier com- 
prises a circular car with an annular rib, in which is a 
door, and side trunnions having clutch faces, to be used 
in connection with a track having an inclined section, 
upon which the car rolls, there being also a combined 
power and relay station with adjustable boxes con- 
structed in sections and automatically operated and 
adapted to journal the car, in connection with a brake 
and power mechanism, the brake engaging the periphery 
of the car and the power mechanism engagin g the axis 
of the car. This carrier is designed to transport mails, 
packages, merchandise, etc., traveling a long distance by 
gravitation, and traveling for a certain space on its own 
stored power. 

Asphalt Pavement. — Charles H. 

Bull, New York City. The roadbed is preferably formed 
of broken stone, cemented together witfh hydraulic ce- 
ment, to form a base for an asphalt sheeting composed 
of sand, asphalt, and heavy petroleum oil, there being 
stirred in during the process of admixture a proper pro- 
portibn of fibrous or filamentary material, such as hair, 
mefal strands, or vegetable fiber, to bind the composition 
throughout its mass, and also bond it to the concrete 
base by the downwardly projecting filaments. 

Artificial Stone .—Granville M. 

Breinig, New Milford, Conn. Thisis a composition con- 
sisting essentially of crushed quartz, ground calcined 
quartz, and a hydraulic cement, prepared and com- 
pounded in a special manner for different uses, and so as 
to produce an artificial stone of superior qualities and 
usefulness, extremely well adapted for floors, sidewalks, 
curbstones, drains, or similar purposes . It admits of a 
hard, fine] surf ace finish, and possesses great durability 
and resistance to the action of the elements, dampness, 
etc. Any desired coloring matter may be added in the 
manufacture. 



Window Packing and Anti- Rat- 
tler.— Stephen R. Kirby, New York City. The sliding 
sashes, according to this improvement, have opposite 
meeting rails with longitudinal and opposite recesses, 
and a packing gasket is secured to the upper wall of the 
recess in one rail and a flexible metallic packing strip 
at one edge in the recess of the opposite rail. The im- 
provement may be cheaply and easily applied to a new 
or old window, making an air-tight seal which will also 
hold the sashes so as to prevent rattling. The packing 
can be readily adjusted to suit windows varying in loose- 
ness. 

Opening or Closing Doors.— John 

H. Whitaker, Davenport, Iowa. This is a simple, inex- 
pensive and easily operated mechanism by which the 
opening and closing of a door are accomplished by means 
of levers, which are made to open the door by the weight 
of the person about to pass through the door, the closing 
of the door being effected by a counterweight operating 
the levers for a reverse movement. 

Negative and Screen Holder.— 

James Scouler, San Francisco, Cal. This is a device for 
use in photo-engraving, to hold the negative and sensi- 
tive plate in proper relation to each other, thereby 
avoiding the necessity of adjusting the screen for each 
plate. It consists of a frame rabbeted on one side and 
provided with supports for holding a sensitive plate in 
the rabbeted side of the frame, spring buttons being 
pivoted on the opposite side of the frame for holding a 
screen in this side. 

Perpetual Calendar. — Daniel A. 

Holtzman, Myerstown, Pa. This device is arranged in 
an upright cylinder mounted on a suitable base and 
turned by a handle at the top, the cylinder having slots 
lettered to represent the days of the week, and a drum 
within the cylinder having groups of dates representing 
the years of a century. The device may be readily ad- 
justed to suit the different years, months and days, and 
by its means any particular day may be quickly and ac- 
curately ascertain ed. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co., for 25 cents each. Please 
send name of the patentee, title of invention, and date 
of this paper. 
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For 8ale-36' x24' Eng.lathe, $450. S. M. York, Clev., O. 

For mud dredging engines. J. S. Mundy, Newark, N. J. 

Heading machinery. Trevor Mfg. Co., Lockport, N. Y. 

Microbe Killer Water Filter, McConnell Filter Co., 
Buffalo, N. Y. 
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or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered in reasonable time should 
be repeated ; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Special Written Information on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

minerals sent for examination should be distinctly 
marked or labeled. 



(5418) W. 8. writes : 1. Is a motor with 
3 pole armature as efficient as a Gramme ring armature, 
such as the motor in No. 641 Scientific American Sup- 
plement ? A. On general principles it is not so effi- 
cient. 2. How are three-pole armatures wound and con- 
nected ? A. They are connected to a three-piece commu- 
tator, Gramme ring fashion. All poles are wound in same 
sense. 3. I see some electric batteries advertised to run 
for 24 hours before the solution is exhausted; would like 
to have the recipe for such a solution ? A. It is not so 
much a question of solution as of quantity in proportion 
to current taken. Use a good bichromate mixture. 4. 
Is the electromotive force the same in two bichromate 
batteries, one the size of a thimble, the other the size of 
a barrel? A. Yes. 5. Could a % H. P. motor be run 
with small batteries size of a thimble, if armature was 
wound with No. 25 cotton-covered wire ? A. If you 
had enough. 6. Would any ingredient be rendered in- 
soluble if bichromate of potassium were added to it ? 
A. Bichromate of potassium renders glue insoluble after 
drying and exposure to sunlight. 

(5419) G. H., Jr., asks if paint can be 

manufactured from aluminum. If so, what color would 
it be. A. Yes. If oxidized, the color would be white. 

(5420) A. H. R. asks : Will the electro- 
plating dynamo described in " Experimental Science " 
run an 8 inch screw-cutting lathe (when the dynamo is 
used as a motor), with a current derived from the large 
plunge battery ? Or would a motor with a drum or ring 
armature be better ? Would like to make the motor my- 
self, if you will kindly furnish the required information 
as to size of wire, etc., through the columns of the Scien- 
tific American. A. The plating dynamo to which you 
refer is too small to answer as a motor for driving your 
engine lathe. Better make the motor after the plans 
given in Supplement 600 for the construction of an eight- 
light dynamo. 

(5421) H. W. F. says : Dealers in photo- 
graphers 1 supplies sell a solution which they call " toning 
solution," and which they use with a solution of bichloride 
gold and sodium for toning prints. Can you tell me 
what this solution is ? A. The following bath is recom- 
mended : 

Solution I. 

Water 24 ounces. 

Hyposulphite of soda 4 " troy. 

Fused acetate of soda J^ ounce " 

Powdered alum 1 " " 

Acetate of lead J6 " " 

Solution II. 

Chloride of gold 15 grains. 

Water 8 ounces. 

Boil the water and dissolve the hypo, while hot, then 
add the alum and acetate of soda. When this solution 



is cooled down to normal temperature it should be de- 
canted, or, still better, filtered from the precipitate of sul- 
phur, and then the acetate of lead, dissolved in about one 
ounce of water, is added. For use, take the following 
proportions : J4 ounce solution II. to 8 ounces solution I. 
The prints should be placed in this bath without previous 
washing and toned in about five minutes, then immersed 
for one or two minutes in a checking solution composed 
of salt 1 ounce and water 16 ounces, then washed in two 
changes of fresh water, and to insure fixing it is advisa- 
ble to immerse the prints for about two minute? in a 
fixing bath of : 

Hypo 2 ounces. 

Salt % ounce. 

Water 32 ounces. 

Then wash for one hour. 

(5422) M. N. O. writes : I send you a 
small bug found in yellow pine logs after they have been 
cut for the sawmill. It is also found in the lumber after 
being sawed, this bug being taken out of a pine board in 
the yard. They ruin unknown millions of feet of No. 1 
lumber everyyear, which has to be sold for No. 3 stock. 
They cut the logs and boards full of small holes, which 
are known in the business as "pin holes." They generally 
follow in the soft part of the grain. It does not disturb 
the pine until it is cut down. Can you tell me anything 
about it and suggest a remedy that would probably ex- 
tinguish them ? Reply by Prof. C. V. Riley. — The insect 
sent is Platypus quadridentatus 01, belonging to the 
coleopterous family Scoiytidae. The numerous species 
of this family live either under the bark of trees or enter 
the solid wood. The few North American species of the 
genus Platypus belong to the latter class dnd.inf est many 
species of deciduous and coniferous trees. As correctly 
observed by Mr. Overton, they are not known to attack 
healthy trees; nor do they live in perfectly dry wood, but 
they develop in trees that are diseased or enfeebled from 
one cause or another, or in freshly felled trees and in the 
stumps of felled trees. Here the female beetles bore long 
galleries through the bark into the solid wood and deposit 
their eggs in short secondary galleries, which branch off 
rectangularly from the main gallery. When the trees are 
sawed up into boards, a transverse section through this 
network of galleries shows the dreaded "pin holes." 
There is no direct remedy for exterminating this and other 
species of scolytid beetles; but much may be done on the 
part of our lumbermen to prevent severe and continuous 
injury. The trees should be felled in the fall and winter 
and should be sawed up, if possible, before the warmer 
season commences. Felled trees that are allowed to re- 
main in the woods for weeks or months during spring or 
summer are sure to get thoroughly infested by the bee- 
tles. Above all, the timely burning of the stumps, 
branches, and other waste portions of felled trees, of 
trees that are blown down by storms, etc., would greatly 
reduce the number of the beetles. 

(5423) F. H.— Reply by Professor Riley. 

— The insect referred to by you is one of the most strik- 
ing and singular insects of our fauna. The specimen 
sent is a female, and the remarkable fact about it consists 
in its very long and excessively narrow abdomen, giving 
it somewhat the appearance of a very slender-bodied 
dragon fly, except for its short wings and general resem- 
blance to a wasp. In point of fact, it belongs to the 
group of insects including the wasps, parasitic flies, etc. 
and the male, which has a very ovoid abdomen, closely 
resembles the true wasp, but is very much more rare than 
the females, only a few specimens having been found, 
whereas the female sex is comparatively abundant. This 
anomalous insect is quite distinct from anything else in 
the insect world, and for it a special genus and family 
have been erected. It is known as Pelecinuspolyturator, 
Drury, is closely allied to the parasitic ichneumon flies, 
and is undoubtedly parasitic on some other insect, prob- 
ably a wood-boring species, although its host relations 
are entirely unknown. 

(5424) D. L. R. writes : Please apswer in 
Scientific American the following questions : 1. How 
many storage cells would it take to run a one-half horse 
power motor six hours a day ? A. By taking a little over 
the standard current, four cells would answer. It would 
be better to use six cells. 2. How many gravity cells will 
it take to charge storage cell for the said six hours ? A. 
Allow two and one-half gravity cells for each storage 
cell. For rapid charging, ten or twelve gravity cells for 
one storage cell. 3. Would the same cell give me twelve 
hours' run on Monday if I did not use it on Sunday ? A. 
Rest over Sunday of a charged cell properly cared for 
would not perceptibly affect it. 4. How to temper small 
coil springs made out of No. 24 steel wire. A. Harden 
by heating on a piece of wire gauze held over a Bunsen 
burner. Draw temper with linseed oil at about 500° F. 
5. How to get a copy of the Patent Office Gazette. A. 
Subscribe at Patent Office, Washington, D. C. It costs 
$5 per annum. 

(5425). W. W., England, asks: 1. What 
is the quickest way to drill or pierce the stones used for 
watch jewels, what kind of drill, what made of, and 
what lubricant used for same ? A. A revolving steel 
wire charged with diamond dust and oil is used for drill- 
ing watch jewels. 2. What is the best metal or material 
to use for frictional gearing ? Which will give the best 
results for the above ? The edge of small or driven disk 
to run against the face of large or driver disks with 
slow speed, reverse action, for very small tapping ma- 
chine, to thread holes for watch screws. A. For a disk 
driver and small drill pulley, use leather glued to the face 
of the disk and pulley. Turn off the leather faces truly 
for the light work of making watch screws. 

(5426) Gr. A. L., South Dakota, says: I 
have been told that ice frozen from artesian well water 
will not keep as long as other ice. Is this a fact, and 
why ? A. There is probably only a very small margin 
of difference in the time of melting of artificial ice from 
artesian well water and ice frozen in the natural way, the 
difference being due to the method of freezing. This state- 
ment applies to any artificial ice made from hard water as 
against natural ice. The method of freezing artificial ice 
incloses all impurities and salts of lime within the mass, 
which may act to hasten its melting, whereas the freezing 
in the natural way discharges the salty impurities. This 
is why artificial ice manufacturers use distilled water for 
making ice. Such ice is not only clear, but will last fully 
as long as natural ice under like conditions. 



NEW BOOKS AND PUBLICATIONS. 

Resistance of Ships and Screw Pro- 
pulsion. By D. W. Taylor. New 
York and London : Macmillan & Co. 
1893. All rights reserved. Pp. ix, 234. 
Price $3.75. 
The science of ship building has at last, after many 
centuries, passed out of the empiric region to one of ex- 
actness. In the present work we find the modern calcu- 
lation applied to the most recent examples. The value 
of the work is increased by very full tables, and diagrams 
are given wherever required. The absence of an index 
is compensated for to some extent by a very full table of 
contents, the work possibly being of too mathematical a 
character to lend iteelf to indexing. 

Decimal Calculation. By Louis 
Neuschafer. Oshkosh, Wis. 

The First Four Voyages of Amerigo 

Vespucci. Reproduced in facsimile, 

with translation, introduction. A 

map, and a facsimile of a drawing by 

Stradanus. London : Bernard Qua- 

ritch. 1893. Pp. x, 45. Price 75 cents. 

This work in facsimile reproduces the text in Italian 

of the original account of the voyages of the famous 

navigator from whom America is supposed to have been 

named, and in addition thereto, the English translation 

of the letter is given. The work is a very interesting 

and attractive contribution to the Columbus year and is 

illustrated by a map and other facsimile woodcuts. 

Hariot's Narrative of the First 
Plantation of Virginia in 1585, 
Printed in 1588 and 1590. 

This very curious publication, with facsimile illustra- 
tions of the inhabitants of Virginia as found there by 
the English, is a companion piece to the work just noted, 
and will be found an exceedingly interesting contribu- 
tion to the literature alluded to. It should be stated that 
these two works form two out of a series of four works 
of the character published by the celebrated Quaritch. 

The Spanish Letter of Columbus. 
Written by Him on February 15, 
1493, to Announce the Discovery 
of America. 

This is one of the series of Columbian literature alluded 
to above. A translation into English follows the fac- 
simile Spanish text. 

Report on the European Methods 
of Oyster Culture. By Bashford 
Dean. Washington : Government 
Printing Office. 1893. 
This excellent work covers a field too little understood 
in this country. It describes the rational cultivation of 
oysters as carried on in different countries of Europe. 
It is made more interesting by the production of numer- 
ous illustrations showing the plant and appliances 
adopted abroad forthe cultivation of the mollusks. At 
the present time, when American oysters seem really to 
be feeling the effects of the great draught made upon them 
by unscientific harvesting, this work has a peculiar value. 

North American Fauna. No. 7. Pub- 
lished by authority of the Secretary 
of Agriculture. (Actual date of pub- 
lication, May 31, 1893.) The Death 
Valley Expedition. A biological sur- 
vey of parts of California, Nevada, 
Arizona, and Utah. Part II. Wash- 
ington : Government Printing Office. 
1893. Pp. 393. 

The Infringement of Patents for 
Inventions, not Designs, with 
Sole Reference to the Opinions 
of the Supreme Court of the 
United States. By Thomas B. 
Hall. Cincinnati : Robert Clarke & 
Co. 1893. Pp. 275. Price $5. 

The keynote of this volume is found in a quotation 
from an opinion of the United States Supreme Court to 
the effect that no decision in patents can be considered 
fixed and correct until it has been passed upon by the Su- 
preme Court. The work therefore, it is stated, is written 
with sole relation to the opinions of the Supreme Court 
of the United States, and is restricted to inventions, and 
not designs. The work seems excellently and system- 
atically arranged. It gives concrete examples, and a sam- 
ple of its system of treating this topic may be deduced 
from its treatise on the validity of the patent. Here the 
author gives twenty-four different heads into which the 
different premises which may affect the validity of a pat- 
ent may be resolved. A list of the references, 673 in 
number, and an adequate index close the book. 

Songs in Spring Time : The Passing 
of lllith, and other poems, in- 
CLUDING Intercepted Letters 
and Saint Augustine. By John 
Cameron Grant. Second edition. 
London : E. W. Allen. 1893. All 
rights reserved. Pp. xxi, 115. Price 
80 cents. 

The Handy Sketching Book for 
Engineers and Draughtsmen. 
Ruled to Eighths of an Inch, with 
Useful Tables. New York : Spon 
& Chamberlain. London : E. & F. 
N. Spon. 1893. Price 25 cents. 

This sketch book is made up of cross-ruled paper for the 
entry of profiles and various diagrams in use by the en- 
gineer. It is evident that the same cross-ruled paper will 
admit of real estate diagrams, so that not only the archi- 
tect, engineer, and draughtsman will be interested in it, 
but even the dealers in real estate. On the inside cover 
page some useful tables are given. 

Report of the Commissioner of 
Education for the Year 1889-90. 
Volume I. Containing Part I. 
Washington : Government Print- 
ing Office. 1893. Pp. xxvii, 601. 

t3f~Any of the above books may be purchased through 
this office. Send for new book catalogue just pub- 
lished. Muira & Co., 861 Broadway, New York. 



INDEX OF INVENTIONS 

For which Letter* Patent of tlie 
United Slates were Granted 

October 3, 1893, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.} 



Air brake, R. A. Parke etal 606,185 

Airtight can and cover therefor, A. Schmitz 505,853 

Alarm. See Burglar alarm. Fire alarm. 
Aluminum and aluminum alloys, coating, Wegner 

&Guhrs 505,864 

Armature, M.Rahner 506,957 

Armature, electric machine, A. Schmid 505,926 

Auger, A. Y.Pearl 506,814 

Autographic register and manipulating and stor- 
ing the record strip therein, J. Pfeifer 606,131 

Axle box, J. D. Mattison 606,009 

Beam hangers, machine for making, J, Grant 606,197 

Bed attachment for handling invalids, 8. Druet. . 505,821 

Bedstead, G. G. J. Millar 506,066 

Belt fastener, J. Stock er 506,083 

Bicycle, S. A. Donnelly 506,105 

Bicycle, H. H. Hopkins 506.194 

Bicycle pedal. P.Gendron 505,825 

Bicycle saddle. A. Cleveland 505,938 

Binder, R. R. Vernon 506,021 

Bit. See channeling machine bit. 

Blasting apparatus, J. Sawyer 606,136 

Blasting compound, J. E. Blomen 506,032 

Blasting compounds, manufacture of, J. B. 

Blomen 506,031 

Boat. See Life boat. 

Boiler. See Locomotive boiler. Marine boiler. 

Steam boiler. Water tube boiler. 

Boiler furnace, locomotive, J. Milton Cr) 11,370 

Boiler incrustation, device for preventing, A. B. 

Faunce 505,942 

Bookbinding. Lewis & Irwin 506,125 

Book holder or copy stand, A. C. Prohl 606,016 

Book stand, coin-controlled, J. M. Sullivan 505,995 

Boot or shoe smoothing device. C. H. Krebs 506,049 

Box, H.H.Howard 605,900 

Box cover, Fischer & Schmidt „ 506,943 

Braid frame, F. A. Perkins 506,130 

Brake. See Air brake. Locomotive brake. Ve- 

hide t)ra be 

Brick or tile machine, J. D. Fate 505,975 

Bridge gate. Brown & Walker 506,099 

Brine coolor, H. C. Strout...'. 505,908 

Bucket, automatic dumping, A. N. Simmerly 506.081 

Buckle, M. L. Schoch 506,992 

Buildings, construction of , W. M.Myers 606,062 

Burglar alarm, A. Hartman 506,040 

Burner. See Oil burner. 

Button, S. W. Shorey 506/ 

Buttons of mother-of-pearl, drilling machine for, , 

B. Koenig 50b, 

Buttons of mother-of-pearl, machine for shaping, 

E. Koenig 506,178 

Cable grip, J. S. Peden 506,014 

Calcining apparatus, W. S.Pierce 505,956 

Calendar, perpetual, G. Dreyfus 606,003 

Calendar table and calendar, C. N. Hoyt 605,901 

Camera, E. R. Bullard 605,813 

Can. See Lamp flllinglcan. 

Can Ailing machine, F. W. Smith 606,137 

Can labeling machine, A. S. Boif euillet 606,095 

Can testing machine, C. B. McDonald 606,182 

Cans, fluxing device for square end, C. B. McDon- 
ald 506,183 

Cans, machine forfluxing, C. B. McDonald 506,184 

Car buffer, W. R. a Jones 506,116 

Car coupling, J. Anderson 505.933 

Car coupling, Armour & Hancock 505,892 

Car coupling, L. B. Kenney 506,118 

Car coupling, J. B. Riddle 606,075 

Car coupling. J. L. Swanson 606,861 

Car coupling, T. M. Stuart 505.930 

Car door, J. Lafore 506,836 

Car door fastener, J. B. Nowland 606,064 

Car doors, combined lock and cinder guard for, J. 

B. Nowland 506,065 

Car, hand, A. Hitt 505,830 

Car sanding device, railway, M. F.Field 606,976 

Car wheel and axle, L. Harris.. 505,983 

Cars, controlling device for electric railway, W. 

P. Coldren 606,001 

Carding engine feeders, low stock alarm for, J. 

Kearney 506,046 

Carriage curtain fastener, A. Hampel 606,110 

Carriage storm apron, A. F. Brandenburg „ 506,152 

Case. See Display case. 

Cash indicator and register, T. J. Hume 506,176 

Cash register, L. Ehrlich 506,167 

cash register, W. Koch 606,123 

Cash register, indicator, and check printer, W. 

Koch 506.121 

Casting machine, line, W. S. Scudder 606,198 

Cattle guard, B. Wolbaupter 505,866, 505,867 

Ceiling plate, metallic, L. L. Sagendorph 505.852 

Chair. See Photographic posing chair. 

Chair, T. S. King 505,832 

Chair table attachment, C. C. Whelan 506,085 

Change delivering device, A. L. Levin 506,195 

Channeling; machine bit, J.S. Budro 505,972 

Check, draft, or similar instrument, bank, L. C. 

Newton 505,884 

Chuck, drill, W. Whitlock 606,024 

Churn, Forbes & Prickett 606,107 

Clamp. See Rubber dam clamp. 

Clamp, D. H. Iseminger 606,111 

Cleaner. See Cotton cleaner. 

Clock cases, coating, F. Kroeher 506.050 

Clock musical attachment, E. L. Cuendet 506,101 

Cloth shearing machine, F. Ott 506,067 

Clutch, frietioUjP. Weber 505,970 

Clutch shifter, W. B. Hosf ord 606.113 

Cock, ball. Young & Geyser 506.145 

Cock, lock stop, Adklns & Berry 506.087 

Coffee, aging, C. Mingo 505,883 

Collar or coupling, set, F. Freeman 506,039 

Condensers, working, W. 8tanley, Jr., etal 505,869 

Conveyer, metallic, J. B. Allfree 505,806 

Cooler. See Brine cooler. Milk cooler. 

Cork extractor, H. S. Martin 505,920 

Cotton cleaner. H. Rembert 606,134 

Coupling. See Car coupling. Thill coupling. 

Crate, folding, S. C. Myers 606,181 

Cultivator, E. B. Farnsworth 606,171 

Cultivator, fruit tree, D. M. Smyth 605,965 

Curb and conduit, combined, N. Sampson 606,018 

Current generator, alternating, A. Schmid 505,927 

Current motor, alternating, Stanley, Jr., & Kelly. 505,859 

Currycomb. G. W. Neuls 505,951 

Cut-out, electric time, F. Beland 606,808 

Cutter. See Ice cutter. 

Damper regulator for steam boiler furnaces, E. 

J. Wood 605.932 

Danger signal, F. Hanson 506.175 

Digger. See Potato digger. 

Dish washing machine, G. S. Blakeslee 506,030 

Disintegrating vegetable substances, Bird & Kaf- 

f enberger 505,936 

Display case, cutlery, W. L. Dempsey 506,103 

Door check, J. Cabus 605,893 

Door fastener, E. H. Rooney 606,196 

Door hanging gauge, E. Wright 505,868 

Door support, sliding, J. R. Payson, Jr 506,013 

Drainer for draught apparatus, H. Strater (r) 11,371 

Drawing frame stop motion, J. E. Prest 606,133 

Drawing rolls, F. H. Richards 505,887 

Dredger.J. Canan 505,974 

Druggist's cabinet, Al mack & Ferguson 506.147 

Dust collector, L. S. Fletcher 505,977 

Dyeing apparatus, J. G. Haslam 505,984 

Dynamo regulator, W. H. Elkins 605,914 

Electric elevator, E. R. Esmond 606,169 

Electric light, incandescent, Burnett & Doane 605,913 

Electrical distribution, system of, C. F. Scott 505.928 

Electrical switch. C. O. C. Billberg 506,092 

Electricity, means for determining the presence 

and intensity of atmospheric, J, Opperman.. . . 506,066 
Elevator. See Electric elevator. 
Elevator wells, device for operating gates to, C. 

F. De Arden 506,163 

Engine. See Steam engine. 

Engine gear, portable, F. Burgroff 505,814 

Exhibit or file cabinet, H. W.TPrentis 606,073 

Extension table. J. Couch 506,161 

Extraction apparatus, s. W. Cochran 505,816 

Extractor. See Cork extractor. 

Eyeglass or spectacle frame, J. H. E. De Celles. . . 506,164 

Fan, air distributing, A. M. Mitchell 506,059 

Fan, exhaust, R. Leslie 506,902 

Fare registers, operating device for, C. Snyder. ... 506,188 

Fence machine, Cushman & Parcell 605,876 

Fence machine, wire, H. Brown 506,812 

Fence machine wire, W. D. Whitney 505,890 

Fence post, H. Brown 605.811 

Fence stay, wire^J. H. Brower 505,810 

Fencing tool, G. W. Burns 506,155 

File cutting machine, F. W. Lowe 506,063 

File, paper, A. Dom 506,191 

Filtering apparatus, 8. M. Malhlot 506,127 

Fire alarm, A. Krastin..., 606#J4 
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Fire alarm, Maxfleld & Darlington 505,987 

Fire alarm , automatic, F. H. Bolte 50i,096 

Fire alarm system, H. T. Downs 506.819 

Fishing line guide, A. F. Boardman 506,093 

Flsbing reel, A . F. Boardman 506,094 

Flues, construction of , W. J . Fryer 506,108 

Folding mechanism, L. C. Crowell 505,817 

Folding mechanism, E. P. Sheldon 505,855 

Forging and shaping press, metal, B.F. & F. T. 

Peacock 505,955 

Fork. See Tedder fork. 

Fringes, etc., machine for making and knotting, 

B.Arnold 505,934 

Fringes, making, B. Arnold 505,935 

Fruit stemmer and grader. G. H. Holt 506,042 

Fuel, press for preparing block, S. O. Holmes 506,193 

Fur dressing machine, B. Dunkerley 506,192 

Furnace. See Boiler furnace. Smoke consuming 

furnace. 
F rnaces, means for regulating the blast In ore 

roasting, R. Pearce.. 506,129 

Furniture tightning device, H. L. Freeman 505,979 

Gauge. See Door banging gauge. 

Game apparatus, J. A. Haigh.... 505,826 

Gas, apparatus for the manufacture of, J. B. 

Archer 505,998 

Gas. apparatus for the manufacture of, J. R. 

Rose 506,077 

Gas, manufacturing, J. R. Rose 506,078 

Gas, process of and apparatus for the manufac- 
ture of, B. R. Ellsworth 506,168 

Gas pumping apparatus, 0. VV. & B. A. Buerkle, 

Jr.............. .7. 505,973 

Gate. See Bridge gate. 
Generator. See Current generator. 

Glove bolder, S. Free 506.038 

Governor and clutch, combined, J. L. & J. S. Hall 505,827 

Grain conveyer, H. M. Fulwider 506,172 

Grain meter, oscillating, C. H. Myers 505,840 

Grater, nutmeg, A. L. Piatt 605,886 

Hame fastener, J. L. O'Connor 505,842, 505,843 

Hanger. See Mail bag hanger. 

Harrow, disk, G.S. Kermeen 506,047 

Harvester, grain, E. Foung 506,189 

Hat, R. Buck 508,100 

Hay press, G. Behrenfeld 505,999 

Hayrack, H. A. Mowrey 508,180 

Hernial instrument. A. Dallas 505,818 

Hinge, E. R. Buhrman 506,154 

Hinge, closet seat, W. M. WebBter 506,023 

Hitching device, J. L. Crowley 505,894 

Hoop and handle fastener, J. Bryan 506,190 

Horseshoe calk, P. H. Guyton 505,898 

Hose nozzle, E. J. Norton 505,952 

Ice cutter, H. Bodenstein 505,971 

Index, ledger, F. A. Ransom 506,074 

Indicator. See Cash indicator. Truing-up indi- 
cator. 
Injector for steam boilers, cleansing material, 

Jones & Collins 506,045 

Insulated electric wires, cleat for holding, E. w. 

Bufflnton 505,912 

Insulating compound and manufacturing the 

same, J. Hoffman 505,916 

Insulating joint, S. W. Burtchaell 506,034 

Insulating support for metallic circuits, A. C. 

Cousens 506,002 

Intrenching tool, W. H. Bell 506,091 

Iron-albumen preparation and making same, 

Marfori & Schniedeberg 505,986 

Joint. See Limb joint. Rail joint. Railway rail 

joint. 

Key ring. L. Mauch 505,882 

Knitted garment, combination. G. O'Brien 505,953 

Knitting machine take-up, J. M. Boyer 506,000 

Label holder, H.B. Presby 505,924 

Label or card hold er, G. J. Ward 505,997 

Lace fastener, J. Walden 505,909 

Ladder, hatchway, J. J. Nagle 506,063 

Lamp burner, F. Rhind 505.959 

Lamp, cycle, H. Salisbury 506,135 

Lamp filling can, B. L. Brinton 506,153 

Lathe for dressing commutators, J. A. Mebane... 505,838 

Lathe, screw cutting, J. H. Paterson 506,068 

Legglns, distending spring for. E. B. Stimpsen... . 505,906 

Level, spirit, R. S. Brown 505,937 

Life-boat, G. F. Klaffky 506,048 

Limb joint, artificial, J. B . Kreider 506.006 

Lime, production of, J.F.Barrow 506,029 

Lock. See Nut lock. Vehicle seat lock. 

Locomotiveattachment, G. H. Russell 505,851 

Locomotive boiler, W. B. Mack 506,054 

Locomotive brake, A. E. Detro 506,104 

Log binder, stake, G. A. Rooney 505,848 

Log unloader, W. E. Hill 505,829 

Lubricator, F. Herman 505,828 

Mail bag catcher or discharger. G. W. Dailey 506,102 

Mail bag depositor, M. M. Taylor 505,996 

Mall bag hunger, M. Trundle 505,863 

Malt drying apparatus, Hauptmann & Schwarz. . . 506,041 

Malt turning apparatus. F. Hocbmuth 505.945 

Malting apparatus, grain, J. F. Dornfeld 506,036 

Marine boiler. J. A. Eno 505,941 

Mechanical motor, W. C. Langdon 505,946 

Medicinal soap, B. Rochow 505,847 

Merchandise supporting book, J. R. Lewis 505,837 

Metal, method of and apparatus for separating 

and settling molten, J. w. Neill 505,904 

Metal objects together, means for and method of 

securing, A. J. Moxham 505,988 

Meter. See Grain meter. 

Milk cooler, F. Miller 506 057 

Miter box, H.F. Beimling 506,090 

Mill. See Windmill. 

Mixing machine, A. Witz 506,086 

Mop.L. D. Fowler 505,897 

Motor. See Cun ent motor. Mechanical motor. 

Motor, Kent & Glass 506,119 

Mower, J.J. Crist 506,162 

Moving bodies to pass obstructions, device for 

enabling, G. H. Forbes 506,037 

Mucilage holder, J. Chase 506,156 

Music sheet, perforated. W. H. Gil man 505,878 

Nail puller, G. J. Capewel 1 505,815 

Nickel, separating metallic, P. D. Ricketts 505,846 

Nut lock. H. Lohnert 505,947 

Nut lock, H. E. Smith 505.856 

Nut lock washer, A. L. Mills 505339 

Oil burner, fuel. J. S. Thurman 505,931 

Oil burning apparatus, F. L. Babcock 505,027 

Oils Into stoves, furnaces, etc., apparatus for 

feeding hydrocarbon or other, H. H. Bailey. . 505,871 

Opera glass holder, J. Murphy 506,012 

Ore concentrator, Darragh & King 506,035 

Overalls, P. J. Lonergan 506,052 

Overshoe, T. P. Paxson 505,885 

Oxygen, apparatus for making, R. D. Bowman.... 505,809 
Package filling machines, card feeder for JH. E. 

Smyser 

Package making and filling machine, H. E. Smy- 
ser 605,888 

Package making machinery, H. E. Smyser 505,857 

Packing, metallic, E. D. Bangs 506,028 

Pail, minnow. F. Rnprecht 506,017 

Palette, artist's, M. Connolly 506,160 

Paper, apparatus for applying color to, W. A. 

Hall 505,982 

Peat for fuel, apparatus for preparing, O. G. 

Blunden 506,151 

Pen or pencil guard, H. B. Matthews 506,008 

Pens, pms, etc., holder for, L. W. Faber 605,823 

Photo, processes, half-tone negative for, F. J. M. . 

Gerland 606,109 

Photographic background, J. H. Titus 505.968 

Photographic posing chair, J. Winter, Sr 506.025 

Picture or card frame, H. Biederman 505,872 

Pillow, ice, J. Bomgardner .■ 505.873 

Pipe ends, tool for reaming, E. Scholz 505,960 

Pipe wrench, E. Wright 505,869 

Pipe wrench and cutter, combined, G. Plante 506,070 

Pipes from powerful electric currents, protector 

_, for, F. Egner..... 505,822 

Planter, potato, S. H. Fish 505,877 

Pliers, watchmaker's, Kulp & Laird 505,835 

Pole, vehicle, J . Drader 505,820 

Pole, vehicle. G. W. Smith 505,964 

Post. See Fence post. 

Potato digger, J. D. Perry. 606.069 

Potato digging machine, E. Paulas 505,954 

Press. See Hay press. 

Pressure regulator,/. Rothchild 505,860 

Printing macbine, W. Scott 505,961 

Puller. See Natl puller. 

Pulley, differential, W. T. Eades 506,166 

Pulp manufacture, treating black-ash residnum 

of wood, L. 8. Langvllle 506.051 

Punch, registering ticket, W. W. Colley 606,158 

Rack. See Hay rack. Tobacco curing rack. 

Rail joint, A.J. Moxtoam 505,990 

Rail joint, G. R. Hoot 506 076 

Rail joint. C. T. Stagg, Jr 506^082 

Railway block signal, F. W. Kline 606,005 

Railway, conduit electric, L. A. McCarthy 505,841 

Railway crossings, automatic safety gate for, R. 

C.Hohrer 506,187 

Railway rail joint and support, etc.. H. E. Ford. . . 505,978 

Railway rail support, A. J. Moxham 505,989 

Railway signal, E T. Zobrab 506,146 

Railway system, electric, H. A. Lewis 506,124 

Reel. See Fishing reel. Wire cloth reel. 

Refrigerator, L. Bonnell 506,097 

Register. See Autographic register. Cash reg- 
ister. Fare register. 

Register or recorder, Remson & Schoettel 605,958 

Registering mechanism, W. Kooh.... 506,122 

Regulator. See Damper regulator. Dynamo 

regulator. Pressure regulator. 



I 



Revolver. Johnson AFyrberg 506,918 

Rheostat, A. Worts 505,911 

Ring. See Key ring. 

Roadbed, J. Flatten 606,071 

Roller. See Snow roller. 

Rolling mill feed mechanism, J. M. Murphy 606.060 

Rolling mill swi ging guide, T. Morrison 505,922 

Rolling mills, automatic edging guide for, T. Mor- 
rison 505,923 

Routing, ruling, and tinting macbine, combined. 

C.H. Beeler, Jr. 506,089 

Rubber dam clamp, G. A. Brouillet 606,098 

Rubbers, attachment for, L. J. Weatherwax 506,142 

Saw frame, G. M. Harriman 506,111 

Saw set and gauge. E E.Ritchie 505,925 

Saw setting machine, A. Holecek 505,880 

Scale, computing, A. B. Hayden 506,112 

Scale, platform, S. J. Austin 506,148 

Seaming machine, roller, C. L. Wagandt 506.022 

Separator. See Spinning machine separator. 

Shaft holder, wagon. F. Wieting 505,891 

Sharpening clippers, machine for, D. S. Hender- 
son..... 505,899 

Sheet metal coating apparatus, G. W. Jaques 506,044 

Ship's keel, Sylven & Coffin 606,139 

Shoe fastening, G. A. Weld 505,865 

Sifting appliance, rotary, A. Rosell 505,849 

Signal. See Danger signal. Railway block 
signal. 

Signal wire compensator, J. Fisher 506,106 

Signaling apparatus, J. w. Graydon 505,879 

Signaling between vessels upon water, L. I. 

Blake 506,150 

Signaling to cars, contact for, F. B. Kinsman 505,833 

Skein holder. W C. Souder 506,138 

Sled, coasting.G. Seebick 505,993 

Sled propeller, F. A. Schaef er 506,079 

Sleigh, F. A. Schaefer 506,080 

Sleigh runner, W. S. Hopkins 505,811 

Sheer, vegetable, H. D. Alexander 506,088 

Smoke consuming furnace, J . Milton 506,128 

Snow plow attachment, N. McKay 505,950 

Snowroller, S. Hapgood 505,944 

Soap, making, J. Grunwald 506,004 

Soda and chlorine, apparatus for the electrolytic 

production of, E. B. Cutten 506,895 

Sodawater fountains, sirup jar and faucet lever 

for, E.Haas 605,915 

Soldering iron, T. Merry 506,011 

Sound vibrations, tablet for recording, J. E. 

Wassenlch 505,910 

Sphere, dynamical-arranged celestial, M. Turn- 
bull 508,084 

Spikes or nails, machine for making, H. Greer — 505,980 
Spinning and twisting frames, thread breaking 

device for, J. T. Collins 506,159 

Spinning macbine separator, C. A. Taft 506,140 

Stallion shield, O. B. Fales 605,824 

Stand. See Book stand. 

Staple bending machine, A. S. Thompson 605,862 

Starching machine, W. E. Dewey 505,896 

Steam boiler, J. A. Eno 605,940 

Steam engine, H. W. Nipher .. 505,991 

Sterilizing apparatus, A. V. M. Sprague 605.967 

Store service apparatus, J . J. Crist 505,875 

Store service apparatus, J. R. Pollock 506,072 

Store service apparatus, F. A. Spear 505,905 

Stove, camp, G. W. Mings 606,068 

Stove, gas, J. Gorton 506,174 

Stove lid lifter and kettle holder and drainer, J. 

H. Gmelin 506,173 

Stove, oil, A. C. West 508,143 

Sulky, trotting, M. Payne 506,186 

Suspensory, T. W. Helnemann (r) 11,369 

Table. See Extension table. 

Tank cover, removable, J. R. Rowland 506,016 

Tapping mains, apparatus for, A. P. Smith 605,963 

Tedder fork, G. M. Baker 605.807 

Telegraphic call apparatus, coin-controlled, G. 

Poore 506,132 

Telephone, transmitting, S. W. Holman 505,917 

Thill coupling, A. A. Hazard 605,985 

Thrashing machine feeder and spreader, A. H. 

Lubking 505.948 

Tire, bicycle, J. P. La vigne 506,179 

Tire, pneumatic, A. A.Long 505,919 

Tire, vehicle, A. E. Spangler 505,929 

Tires, woven fabric for wheel, J. Lyall 506.949 

Tobacco curing rack, J. R. Brown 505,874 

Tobacco cutting and sifting machine, L.C. Josse- 

lin 506,117 

Tobacco, macbine for clamping and holding boxes 

containing plug, J. H. K ester 505,881 

Top, spinning, M. H. Travis 505,969 

Toy watch, F. Sounat 505,966 

Traction wheel and rail, H. S. Pruyn 605,845 

Transfer device, automatic, T. Morrison 506,921 

Tray, W.Kiel 506,120 

Trolley or other wheels, electro-conducting bear- 
ing for electric, E. A. Sperry 505,994 

Trolley wire crossing, electric, E. P. Binford 506,149 

Trolley wire support. Hoopes & JBertzog 506,043 

Truck frame, car, G. W. Ettenger 506,170 

Truing-up indicator, F. R. Young 505.870 

Trunk and dressing case, combined, W. Burkman 506.033 
Trunks, boxes, etc , internal stay for, J. T. 

Dwyer 505,939 

Tubes, method of and machine for bending, R. 

Clarke 506,167 

Typewriter ribbons, machine for reinking. J. M 

Lowe 506126 

Valve chest for steam engines. W. H. Myers 506,061 

Valve, gauge stop, W. A. Johnston 5)6,115 

Valve, steam engine, H. H. Ward 506,141 

Vehicle brake, A. B. McNeil 505,903 

Vehicle seat lock, M. L. Sender ing 506,854 

Washer. See Nut lock washer. 

Washing machine, L. Grondahl 505,981 

Washing machine, M. A. Marks 506,055 

Washing machine. J. R. Storie 605,907 

Watchmaker's staking tool, D. Mendelson 506,010 

Waterjtube boiler, L. M. G. Delaunay-Belleville. . 506,165 

Weigher, automatic grain, W. K. Lacey 506,007 

Wheel. See Car wheel. Traction wheel. 

Winch, E. H.Whitney 506,144 

WindmiU, P. H. Adams 506,026 

Window frame, G. W. Stroud 506,889 

Wire cloth holder, O. P. Schriver . 606.020 

Wire cloth reel and cutter, O. P. Schriver 506,019 

Woodworking machine, H. M. Albee 505,805 

Wrench. See Pipe wrench. 



'^H&vevti&ement*. 



DESIGNS. 

Box cover, W. Q. Tolman 22 818 

Bridge, street crossing, L. G. Davalos 22826 

Coin or medal holder, T. F. Gaynor 22'.816 

Dish, covered, H. Brunt 22J817 

Fire kindler, I. G. Hazzard 22,825 

Hook, drapery, G. W. McGill 22,820 

Lamp fount, E. L. Edes 22,819 

Metallic fastener, G. W. McGill 22,821 to 22,824 

Tobacco, plug, W.T.Brown 22,827 



TRADE MARKS. 

Beef and beef and pork products, including lard, 

extracts of, N. Morris & Company 

Beer, lager. Peptonized Lager Company 

Canned corn, fruits, and vegetables, D. W. Archer 
Chloride of sodium or common salt, T. Higgin & 

Company 

Cigars and cigarettes, D. S. Erb & Company 

Coffee, cocoaj and cho colate, R. D. Harris 

Flour and other cereal products, Royal Milling 

Company 23,677 

Harvesting machines, guard fingers, cutters, knife 
Sections, and other parts of, Warder, Bushnell 

& Glessner Company 

Harvesting machines, mowing machines, reaping 
machines, and combined reapers and mowers, 

Warder Bushnell & Glessner Company 23,683 

Liniment, D. May 23 671 

Liniment, J. E. Rork 23,673 

Ointment or jelly for external use, C. J. Dhl 

Rakes, droppers, reels, and supplemental plat- 
forms, etc., self. Warder, Bushnell & Glessner 

Company 

Remedies for cramp, colic, cholera, and catarrh 

L. E. Peyton 23,674 

Remedy, cholera, S. H. McKellips 23,673 

Serge, Scarborough, Nephew & Company 9a «w 

Shoes, rubber-soled canvas, North British Rubber 

Company .- 

Water and sewage, material for use in purifying, 
International Water and Sewage Purification 
Company 



A printed copy of the specification and drawing of 
any patent In the foregoing list, or any patent in print 
issued since 1863. will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the Inventions named in the fore- 
going list, provided they are simple, at a cost of 940 each. 
If complicated the cost will be a little more. For full 
instructions address Munn & Co., 861 Broadway, New 
fork. Other forotan patent* may alio tie obtained. 



ORDINARY RATES. 

Inside Page, each insertion - - 75 cents a line 
Hack Page, each insertion - - - - $1.00 a line 

tW For some classes of Advertisements, Special and 
Higher rates are required. 

The above are charges per agate line— about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may bead adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 





Seneca Falls Mfg. Go. 695 Water St., Seneca Falls, N.Y. 



IMPROVED 

ENGINE 



LATHES 



MODERN 
DESIGNS 



Also Foot Lathes, Tools and Supplies. Catalogue Free 

Sebastian Lathe Co. , 8¥&?..Stts:Wtir 




SETS OF CASTINGS OF 

MODEL ENGINES 

\ CATALOGUES ISj 



^W^W2>\N rk ^\Wv\WfcV 



_ also TOOLS, 
ELS.& PARTS OF MODELS 



SPECIAL NOTICE! 

Two handsome photo-engrav ed display sheets 

entitled, 

" Recent Improvements in Air Compressors,*' 

" Recent Improvements in Rock Drills,'" 

mailed free to any one who will cut out this 

advertisement and mail it to us with his name 

and address 

I ngersoll -Sergeant Drill Co. 
Havemeyer Bldg., Cortlandt St., New York, U.S.A. 



ROCK DRILLSft, 

AIR COMPRESSORS & 



rNERAL MACHINERY. 



MlNINcTuNNEUNG.' """' " 

RAND DRILL Co Zo ParkPiace stv.i 



LIFE SAVING DEVICES.— A COL- 

lection of suggestions of devices for comm unicating be 
tween the snore and stranded vessels, offered to the 
London Daily Graphic by various correspondents. With 
100 illustrations. Contained in Scientific American 
Supplement, Noa. 848. 849. 850, 851, 852, 
854,861, 8«2, 864, 869, 871, 874 and 884. 
Price 10 cents each, or $1.30 for the series. To be had 
at this office and from all newsdealers. 



TO BUSINESS MEN 

The value of the Scientific American as an adver- 
tising medium cannot be overestimated. Its circulate on 
is many times greater than that of any similar journal 
now published. Tt goes into all the States and Territo- 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news- 
paper. He wants circulation. This he has when he ad- 
vertises in the Scientific American. And do not let 
the advertising agent influence you to substitute some 
other paper for the Scientific American when se- 
lecting a list of publications in which you decide it is for 
your interest to advertise. This is frequently done for 
the reason that the agent gets a .arger commission from 
the papers having a small circulation than is allowed on 
the Scientific American. 

For rates see top of first column of this page or ad- 
dress MUNN & CO., Publishers, 

361 Broadway. New York. 




The AUTOGRAPHIC 
REGISTER. 

A 1 ,abor -Snving 
Business System. 

Enforcing Honesty 
and Accuracy. 

Chicago Autographic Register Co. 

150 E. Monroe Street, 

CHICAGO, 11.1*. 

Send Sot catalogue & price list. 



Oil Well Supply Go. 

& 92 WATER STREET, 
PITTSBURG, PA. 

Manufacturers of everything needed for 

ARTESIAN WELLS 

for either Gas^ Oil, Water, or Mineral Tests 
Boilers, Engines, Pipe, Cordage, 
Drilling Tools, etc. Illustrated 
catalogue, price lists, and dis- 
count sheets on request. 





SCIENTIFIC AMERICAN SUPPLE- 
MENT. Any desired back number of the Scientific 
American Supplement can be had at this office for 
10 cents. Also to be had of newsdealers in all parts of 
the country. 

DELANEY'S 

Expansion Packings 

for Steam, Water & Ammonia 

are best and cheapest. 

DEL. A NICY'S 

Metallic Gaskets and 

Flanges 

mak e everlasting joints. 

H. J. Delaney & Co. Mfrs. 

Third ft Fowler Sta., Milwaukee, Wh. 






PERFORATORS OF ALL METALS 

For Cotton, Oil and Bice Mills, Sugar Houses, Distilleries, Phosphate and Fertilizer 
Works, Mining and Concentrating, Gas and Water Works, Elevators, Threshers, Sepa- 
rators, Corn Shelters, and all kinds of Grain Cleaning Machinery. Heavy steel andiron 
Plates and Cylinders for Screening Ore, Coal, Stone. For Filters, Strainers, Ventila- 
tors, Oil, Gas and Vapor Stoves and all special purposes. Special sizes for Coffee Clean- 
ing and Roasting Machinery. Perforated Tin and Brass. 
The Harrington & King Perforating Co., Chicago, and 28-1 Pearl St., N.V 




IF YOU HAVE ANY SMALL ARTICLES 

I in Brass or Iron that you want manufactured 
in quantities, write to The Jones Bros. Elec- 
tric Co., 28-30-32 West Court St., Cin'ti, O. 



I NICKEL 

C AND 

8 ELECTRO-PLATING 

§ Apparatus and Material. 

£ THE 

> Hanson & V anWinkle Co. 
® Newark* N. J. 
*© 81 Liberty St., N. Y. 
3 23 S. Canal Street, 
t Chicago. 

Columbian Exposition Electrical Bldg., Section L, Col. 4 




SCIENTIFIC AMERICAN DYNAMO. 

Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 110-volt incandescent lamps, or of being used as a 
5 h. p. motor. This machine was constructed especially 
for the benefit of the readers of the Scientific American, 
by Mr. W. S. Bishop, of New Haven, Conn. It is de- 
signed to meet the wants of mechanics and amateurs 
who desire to construct a simple dynamo for their o n 
use, but who do not care to enter into the subject scien- 
tifically. With 24 illustrations. Contained in Scientific 
American Supplement, No. 865. PricelO cents. To 
be had at this office and from all newsdealers. 



MILLER & VAN WINKLE 

STEEL WIRE and STEEL. SPRINGS 

2 1? |2 O ;MiM«|-iwii»m» ---Q :rL: M | 

^ TFMPERED GOMPRESaOH&EXTEN SION SPRSNGS " ~' 35: 
°-" ! § A SPECIALTY. J| om 

r~ v> ^s . ,. ., C~ > ■ -< 

Of FICE&W0RKSI8TO24BRIDGEST. BROOKLYN. N.Y. 



MECHANICS' TOOLS. 

If you are Interested in Tools as a manufacturer or 
amateur, you should have a copy of our new cata- 
logue. Our 1892 edition is avery elaborate and com- 
plete book of 704 pages, handsomely bound in cloth. 
The book will be sent to any part of the world, pre- 
paid, oh receipt of $1.00, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
should have this catalogue, even if they do not in- 
tend buying their Tools and Supplies or us. 

MONTGOMERY «fc CO., Kine Tools. 
105 Fulton Street. New York City, N. Y. 



LIGHTNING CONDU C T ORS. — A 

valuable and exhaustive paper giving Reynold's instruc- 
tions for erecting and testing lightning rods. Contained 
in Scientific American Supplement, No. 906* 
Price 10 cents. To be had at this office and from all 
newsdealers. 



A New and Valuable Book. 




12,500 Receipts. 708 Pages. Price $5. 

Bound in Sheep, $6. Half-Morocco, $6.50. 

This splendid work contains a careful compilation of 
the most useful Receipts and Replies given in the Notes 
and Queries of correspondents as published in the Sci- 
entific American duringthe past fifty years ; together 
with many valuable and important additions. 

Over Twelve Thousand selected Receipts are 
here collected; nearly every branch of the useful arts 
being represented. It is by far the most comprehensive 
volume of the kind ever placed before the public. 

The work may be regarded as the product of the stud- 
ies and practical experience of the ablest chemists and 
workers in all parts of the world ; the information given 
being of the highest value, arranged and condensed in 
concise form convenient for ready use. 

Almost every inquiry that can be thought of, relating 
to formulas used in the various manufacturing indus- 
tries, will here be found answered. 

Instructions for working many different processes in 
the arts are given. 

Those who are engaged in any branch of industry 
probably will find in this book much that is of practical 
value In their respective callings. 

Those who are in search of independent business or 
employment, relating to the home manufacture of sam- 
ple articles, will find in it hundreds of most excellent 
suggestions. 

^P™ Send for Descriptive Circular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 




MECHANICAL ENGINEER OR DRAUGHTSMAN; 



MAKE YOUR- 
SELF A 

Or qualify to take charge of or to superintend the manufacture of machinery, by de- 
voting your idle hours to Home Study by the method of THE CORRESPOND- 
ENCE SCHOOL. OF MECHANICS, Scranton. Fa. To begin, students need only 
know how to read and write. Moderate charges. Send for FRBB Circular. 



© 1893 SCIENTIFIC AMERICAN, INC. 



October 14, 1893.] 
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Founded by Mathew Carey, 1785. 

HENRY CARE~Y~BAIRD A CO. 

Industrial Publishers. Booksellers, and Importers, 
810 Walnut St.. Philadelphia, t'a.. U. S. A. 

OyOurnewand Revised Catalogue of Practical and 
Scientific Books, 88 paces. 8vo, and our other Catalogues 
and Circulars, the whole covering every branch of Sci- 
ence applied to the Arts, sent free and free of postage 
to any one in any part of the world who will furnish his 
address. 




VANDUZEN MIT PUMP 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

Alwftyi in Order, never Clogs nor 
freezes. Every Pnmp Guaranteed. 

IO SIZES. 

2001o 12000 Gallons par Hour. 
Cost $7 to $75 each. Address 

THEVANDUZEN&TIFTCO., 

102 to 108 E. Second St., Cincinnati, 0. 



f*at a log net* Wanted.— Messrs Segrore & Lord, Mo- 
v chanlcal Engineers of Retalhuleu, Guatemala, Cen- 
tral America, solicit catalogues, prices, and discounts 
from American manufacturers; especially of Engines, 
Boilers, Water Wheels, Electric Plants and Power 
Transmission, Sugar and Coffee Machinery. 



6ATES J.0CK & ORE BREAKER 

Capacity u p 1 200 tons pe r hour. 

Has produced more ballast, road 
metal, and broken more ore than 
ail other Breake s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

CATES IRON WORKS, 

50 C So. Clinton St.. Chicago 
136 C, Liberty Street, New York, 
237 C, Franklin St., Boston, Mass 




PUBLIC WORKS DEPARTMENT, 
CAIRO, EGYPT. 

Several applications having been made for the estab- 
lishment and working of tramway lines in the City of 
Cairo And its environs, this Ministry decided to author- 
ize the laying of the lines and branches indicated in 
Art. L of the Act of Concession. 

Offers will therefore be received at this Ministry up to 
noon on th e 1st February, 1894. 

Persons tendering for the construction of these lines 
must indicate the width, the dimensions, and all other 
dispositions of the line and the rolling stock, as well as 
the amount of annual compensation to be paid to Gov- 
ernment. 

The fare per maximum trip (given in Art. 13 of the 
Act of Concession) to be charged is also to be stated in 
the offer. 

Copies of the Act of Concession will be forwarded to 
those who apply for them by letter, addressed to the 
Minister of Public Works. 

The Egyptian Government reserve to themselves the 
right of selecting and accepting whichever offer they 
prefer, or even of not accepting any offer, whatever its 
advantages may be. 



BOILS theWATER 

' . WH BARAQWANATH S< SON 
J? 45 W. DIVISION S T 

- SEND FOR CATALOGUE. CHICAGO. 



Calloupe's 

General Engineering 

Index 

is indispensable to every Progressive Engineer. New 

volume. Postage paid, $3.00. 

FRANCIS E. GAIlLOUPE, 30 Kilby Street, BOSTON. 



STEEL TYPE FOR TYPEWRITERS 

Stencils, Steel Stamps, Rubber and 
Metal Type Wheels, Dies, etc. 
Model and Experimental Work. 
Small Machinery, Novelties, etc., man- 
ufactured by special contract. 
'New York Stencil Wks. 100 Nassau St., N.Y 




MANUFACTURE OP BICYCLES.— A 

very comprehensive article giving the details of con- 
struction of every part of these vehicles. With 15 en- 
gravings. Contained in Scientific American Sup- 
plement. No. 908. Price 10 cents. To be had at this 
office and from all newsdealers. 



SCSSSIf* TUB :ksi^v33 coou 

The Torsion Braided 
Wire Spring Pillow 

is cool and cleanly. Is con- 
ducive to refresh- 
ing sleep. Health 
restoring to toe 
sick. Practically 
indestructible. 
Price, .upholstered 
in fine hair: 

(Pillow with one end open to show construction.) $3,5©. Child's' 
14x92, $2.50. Sent, express prepaid, on receipt of price. Address 
WeHtonAV Wells Mfg. do., 1112-1116 NohkTSt., Putin., Pa. 





MASON & HAMLIN 

SCREW STRINGER 

One of the greatest improvements in the 
history of the Piano Forte. 

Keeps the Piano in Tune. 
Much more Durable. 

Quality of Tone Purer. 

ty" Fully Illustrated Catalogue sent on 
application. 

Mason & Hamlin Organ & Piano Go. 
152 Tremont St., Boston, Mass. 



$525 



Agent's profits per month. Will prove 
it or pay forfeit. New articles just out. 
A $1.50 sample and terms free. Try tjls. 
" " ~b.,N. T. 



Electbogbaph Co., 28 Bond St., 



HOW TO MAKE CLOTH WATER- 

proof.— Recipe and directions for waterproofing cloths 
intended for uniforms for policemen, railroad employes 
and others. Contained in Scientific American Sup- 
plement, No. 907. Price 10 cents. To be had at this 
office and from all newsdealers. 



PATENT PETROLEUM MOTORS. 




NO 

BENZINE 

Specially adapted to run all kinds of machinery used in 
small industries, mills, small electric light plants, pumps, 
all kinds of vehicles, etc., etc. No Racer. Over 1700 
motors already in use. Received awards at all Exposi- 
tions. Motors of from % to 30 h. p . ready for delivery, 

%W~ Our Motors are exhibited at Columbian Exposition, 
Chicago, Col. M. 18 in Mach'y Hall, of the German Dept. 

PT" Send for Illustrated Catalogue and Price List, Free. 

J. M. GROB & CO. Mtrs.^^ilS^ 8 ^ 

First and largest Oil Engine Manufactory in Europe. 

Sole Agents far the U. S., Mess. CHAS. G. ECKSTEIN & CO. 

41 John St., New York City. 



Stations! 7 Petroleum Hotor. 





PETROLEUM MOTOR BOAT. 



Petroleum lioeomotrre. 




FQFF A fine 14k gold pla- 
H ■■^^^ i T tfc d watch to every 
■■ '■*•*• readerof this pa per. 
Cut this out and send it to ns with 
your full nains and address, and we 
willsend yon one of these elegant, 
richly jeweled, gold finished watches 
by express for examination, and if 
yon think it is equal in appearance to 
any $25.00 gold watch pay our sample 
priee,*3.50,and itis yours. We send 
with the walr h our guarantee that 
you can return it at any time within 
one year if not satisfactory, and if 
yoo sell or cause the sale of six we 
will give you One Free. ' Write at 
once, as we shall send ont samples 
for 60 days only. Address 

THE NATIONAL M'F'O 
& IMPORTING CO., 

331 Dearborn St., Chicago, DL 



How to use power economically is 
what we are all after. Economical transmis- 
sion helps solve the problem. Economical 
transmission gained by the use of the best 
shafting, pulleys, etc., that can be bought. 

Those that I make can be at all times relied 
upon. Send for a catalogue. 

Catalogues: A, woodworking mach'y; B, mach'y for 
brass, ivory, horn, etc.; C, shaft'g, pulleys, hangers, etc. 
P. PRYIBIL, 488-500 W. 41st St., NEW YORK. 
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^F COPYRIGHTS. ^ 

Messrs. Munn & Co., Solicitors of Patents, have 
had nearly fifty years' continuous experience and 
the most remarkable success. Many thousands 
of the best patents have been secured through 
their Scientific American Patent Agency, which, 
for reliability, promptness, careful work, and 
moderate terms, enjoys a world-wide reputation. 

Any one who has made an invention may 
quickly ascertain, free of charge, whether it is 

Srobably patentable, simply by writing to Munn 
; Co. All communications strictly confidential. 
A Handbook of Information concerning patents 
and how to obtain them sent free. 

Patents taken through Munn & Co. receive 
special notice in the Scientific Amer can, and thus 
are brought widely before tne public without cost 
to the inventor. This splendid paper issued 
weekly, elegantly illustrated, has by far the 
largest circulation of any scientific work in the 
world. $3 a year. Specimen copies sent free. Ad- 
dress MUNN & CO., New York, 361 Broadway. 
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N8INE CASTINGS 



One-eighth to Two h. p. Upright, Horizontal, 
and Marine. Illustrated booklet sent free on re- 
ceipt of stamp. Gas Engfne and Dynamo Castings. 
Small Boilers. Experimental work for inventors. 
A. J. WEED & SON, 106 Liberty St., NEW York. 



VELOCITY OF ICE BOATS. A COL- 

lection of interesting letters to the editor of the Scien- 
tific American on the question of the speed of ice 
boats, demonstrating how and wby it is that these craft 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in scientific 
American Supplement, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 



TH0RSEN & CASSADY CO., 

141 * 148 Wabash An., CHICAGO. | 

KODAKS,!" 

Photographers' Supplies 

Onus, Bicycles, Sporting and 
„. mmmmmmm Athletic Goods. ' 

'the button *kiw!IIIIIIMiM Send 0c in stamps for 1 

We do the rest. COMPLETE CATALOGUE. 
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ELECTRO MOTOR. SIMPLE. HOW TO 

matte. ByG. M. Hopkins.— Description of a small electro 
motor devised and constructed witb a view to assisting 
amateurs to make a motor wnich might be driven with 
advantage by a current derived frum a battery, and 
which would have sufficient; power to operate a foot 
lathe or any machine requiring not over one man power. 
^ith 11 figures Contained in scientific American 
Sitpplkmunt. No. 041. Price 10 cents. To be had at 
this utticp and from all newsdealers. 



CTOTOT READY! 
Fourteenth Edition of 

Experimental Science 
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DIAMONDS, MANUFACTURE OP — 

An interesting description of Mr. Henri Moissan's 
method of manufacturing diamonds artificially from 
carbon and sugar by means of an improved electric fur- 
nace. With 2 illustrations. Contained in Scientific 
American Supplement, No. 904. Price 1<J cents. To 
be had at this office and from all newsdealers. 




The Griffin Mill 



A perfect pulverizer of all refractory substances by either 
the wet or dry process. It works better and at less expense 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illustrated Pamphlet address 

BRADLEY FERTILIZER CO., 92 STATE ST, BOSTON. 



CHOLERA : EPIDEMIOLOGY OF.— 

By Dr. G. Archie Stockwell. An interesting and valu- 
able paper on the dissemination of the Asiatic Cholera, 
showing what does and what does not Bpread the dis- 
ease. Contained in Scientific American Supple- 
ment, No. 888. Price 10 cents. To be had at this 
office and from all newsdealers. 



If you want the best CHUCKS, buy Westcott's 

Little Giant Double Grip 
Drill Chncks, Little Giant 
Drill Chucks 
Improved, 
Oneida Drill 
Chucks, Cut- 
it i n g - off, 
Chucks, Scroll 
Combination 
Lathe Chucks, Geared 
Combination Lathe Chucks, Plain Universal Lathe 
Chucks, independent Lathe Chucks. Made by 
Westcott Chuck Co., Oneida, N. Y., U. S. A. 
Ask for catalogue in English, French, Spanish, or German. 






Bis*vf*i re on easy 
llrYULLO PAYMENTS. 

New or 2d hand;lowest prices.larg- 
est stock ; makers <fc oldest dealers in 
U.S. We sell everywhere. Cata.frec 
ItOUSE. HAZARD A CO. Id 6St.,P*QrkuM. 



GALILEO GrALILEL— AN INTEREST- 

inp sketch of the life and labors of this great man, ac- 
companied with Substerman's celebrated portrait of 
him and 13 engravings referring to his life. Also an ac- 
count of the celebration, at Padua, of the three hun- 
dredth anniversary of the day on which Galileo began 
his labors at the University of that city. Contained in 
Scientific American Supplement. No. 908. Price 
10 cents. To be had at this office and from all news- 
dealers. 



WOODEN' __., 

ii-ARSE r WATER Z^HH^-^Sti 
PLASMA SPECIALTY. 'U,^'^; 
^PF^irftTiONS ^ IRN1SHED <¥ C p ' r 

I nt zn E.MainSt. Louisx 



$10.00 to $50.00 «&?: 

ness. Magic Lanterns and Views of popular sub- 
jects. Catalogues on application. Part 1 Optical, 2 
Mathematical, 3 Metenroloeical. 4 Manic Lanterns, etc. 
L. MANASSE, 88 Madison Street. Chicago, III. 




AGENTS$50to$!00^ 

Ladies or Gents. Best seller known. Need- 
ed atevery house, place of business or farm 
the year round. "Hone" Electric Motor 
runsaUtindsoflightmachinery. Cheap- 
est powerou earth. Connected instantly to 
wash or sewing machine, corn shelter, 
pumps, fans, lathes, jeweler's or dentist's 
machinery, Ac. Clean, Noiseless, lasts 
a life-time. No experience needed. To- 
show in operation means a sale. Guar. 

anteed. Profits immense. Circulars free. 

W. P. HARRISON A CO.. Col*>nifcn». « 



STEREOPTICONS. 
MAGIC LANTERNS and 

ACCESSORIES, SEND FOR CATALOGUE 

to CHAS BESELERmaker2I8CENTREST. 

NEW YORK. 



Useful Books! 

Manufacturers, Agriculturists, Chemists, Engineers 
Mechanics Builders, men of leisure and professiona. 
men, of all classes, need good books in the line of 
their respective callings. Our post office department 
permits the transmission of books through the mails 
at very small cost. A comprehensive catalogue of 
useful books by different authors, on more than fifty 
different subjects, has recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it, and it will be mailed to 
them. Address, 
MUNN & CO., 361 Broadway, New York. 




IVICE BATS BHB CA5S0T BEE HOVI 
WirC TOD DO IT FOB THE EOHEY. 
6 1 n Bays a »«5.00 Improved Oxford tiimgrc 
i)IZ Sewing Machine; perfect working reli- 
able, finely finished, adapted to light and h eavy 

— worfctWith a complete set of ihelatsetiinproved 
attachment! free* Each maehiae guaranteed for 5 
yean. Bay direct from our factoryjuid save dealera 
and agents profit. Send for KBKK CATAXOflTJE. 

- BFe.COJU'Aai.Dfii"TD lBCHICAti&IIiIta 



HYPNOTISM ; 



its uses and abuses. 

How the science is 
easily acquired by any one. New illustrated book-Just 
out. $1.00. 100 page pamphlet, 10 cents. Address PROF. 
ANDERSON, S.A., 183 State Street, CHICAGO. 




"ECONOMY IS WEALTH." 

Agents wanted to sell the Im- 
proved Hall Typewriter. 

The only standard machine made 
for 1 a reasonable price. Prints all 
languages. Interchangeable type. 

£F~ Send for Catalogue. 
Address N. TYPEWRITER CO. 
61 1 Waebinfrton Street. Boston, Mass. 
Mention Scientific American, 



FOR SAIiE. -Patent issued August L 1893. Device 
for holding slats of window blinds securely in any posi- 
tion. Will sell cheap. Wm. W. Hoskins, Phair, Texas. 




AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No. 442 
A specially EASY WRITER, a GOOD INK HOLDER and a DELIGHT to 
those who use a STUB PEN. ,*MK YOUR STATIONER FOR THEM. Price, 
•1.00 per gross. THE ESTER BROOK STEEL PEN CO., 26 John St., New York. 




REVISED AND ENLARGED. 
120 Pages and 110 Superb Cuts added. 

The unprecedented sale of this work shows conclu- 
sively that it is the book of the age for teacbers, stu- 
dents, experimeuters, and all others who desire a general 
knowledge of Physics or Natural Philosophy. 

In the new matter contained in the last edition will be 
found the Scientific Use of the Phonograph, the curious 
optical illusion known as the Anorthoscope, together 
with other new and interesting Optical Illusions, the 
Optical Projection of Opaque Objects, new experiments 
in Projection, Iridescent Glass, some points in Photo- 
graphy, including Hand Cameras, Cane Cameras, etc.; 
Systems of Electrical Distribution, Electri calOre Find- 
er, Electrical Rocker, Electric Chimes, Howto Color 
Lantern Slides. Study; of the Stars, and a great deal of 
other new matter which will prove of interest to scien- 
tific readers. 

840 pages, 782 fine cuts, substantially and beautifully 

bound. Price in cloth, by mail, $4. Half morocco, $5. 

tWSend for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTIFIC AMERICAN, 

361 BROADWAY, NEW YORK. 



Barnes' Hand, Foot & Steam Power 

Iron ft Woodworking Machinery 

Examine our Exhibit at the 
WORLD'S FAIR. 

Complete line of 30 machines. Ma* 

chinery Ball, Section 14, Column J-36 

t£~ Catalogue on application. 

W. F. & John Barnes Co., 

1999RUDySt^ BOUKPOED, ILLS. 




./ ALANSONCARY -„,..._ ,„, ,«. . 

,- :factijr er QF rcl BR INGS «'4# 

OF EVERY DESOf 

240 & 242 W 29I_ H ST. NEW-YORK 



J|l Leading Lithographers 

W . B. ORCUTT.Grai. Moa. 
Corresp'd'ce Solicited. Chicago- 



WALL PAPERS.— A RECENT LEC- 

ture before the Society of Arts by T. R. Spence. His- 
torical sketch of the manufacture of paper hangings. 
The modern method of manufacturing the various 
kinds of wall papers. Hints on the selection of paper 
for walls, ceilings, and friezes. Contained in Scien- 
tific American Supplement, No. 906. Price 10 
cents. To be had at this office and from all newsdealers. 




GREENERD ARBOR PRESS 

DURABLE AND EFFICIENT. 

Saves marring, upsetting, or springing 
the arbor. Saves cleaning out the centres 
and taking off the dogs. 

No. 2, Weight 42 lbs., Net price, $13. 
No. 3, ,p 90 lbs., " " Id. 
^* Illustrated circular on application. 
CHANDLER & FARQUHAR, 

179 Washington St, Boston, Mam. 



Rubber Rolls and Wheels. 

Power Wringing Machines, Drying and Ventilating 
Fans. All styles of Trucks made to order. Catalogues 
free. GEO KGB P. CLARK, 

Box I j, Windsor Locks, Conn. 



JUST PUBLISHED. 




By Richard A. Proctor, F.R.A.S. 

* * * 

A series of twelve elegantly printed Maps of the 
Heavens, one for every month in the year. Specially 
prepared f oruse in North America. With descriptions 
accompanying each map, giving the names of the prin- 
cipal stars and constellations, snowing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially 
adapted for the use of those who desire to acquire 
a general knowledge of the starry realms. 

To which is added a description of the method of 
preparing and using artificial luminous stars as an aid 
in fixing in the mind the names and places of the 
various stars and constellations, by Alfred B. Beach. 

Altogether this is one of the most popular, useful, 
and valuable works of the kind ever published. 

One quarto volume, elegantly bonnd in cloth. Price 
82.50, postpaid. 

MUNN & CO., Publishers, 

361 Broadway, New York. 
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ORDINARY RATES. 
Inside Page, each insertion* - 75 cents a line 
Back Page, each insertion, - - Sl.OO a line 

[jy For some classes of Advertisements, Special and 
Uiglier rates are required. 

The above are charges per agate line — about eight 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's Issue. 



COLD FOEGED PRODUCT. 

Fluted Tire Bolt 

Patented Nov. 11,1890; Oct. 20, 1891. 

Is stiffer and stronger than a common bolt. The Anted 
shank prevents the bolt from turning 
In the rim and tire. 
aai n ( MACHINE SCREWS 

\J\J\-\J I STOVE BOLTS 

•< LOCK CAP SCREWS 
FORGED ' SIDE KNOB SCREWS 



THREADED WIRES 



AMERICAN SCREW COMPANY, 

PROVIDENCE, R.-l. 




Mistakes In Addition, 

Office Headache, 

and mistakes i n carrying forward 
don't occur where the Compto- 
meieris used. It saves half the 
time In doing the work and all 
time looking for errors. Solves 
with great rapidity and absolute 
accuracy all arithmetical prob- 
lems. Why don't you get one 1 

Write for Pamphlet. 
FELT & TARRANT MFG CO. 

62-66 ILLINOIS ST.* CMiCAOO 



KODAKS 



$6.00 



$100.00 



Eastman Kodak Company, 

Rochester, N. T. 



i Send for \ 
| Catalogue. ( 



ffitf WATER MOTOR 

WILl BUN TOUB 

SEWING MACHINE, 

and do Ten Times the Work. 

So Plmnbino BeomreA. 

C.O.D.tr remit, Pri»83. 

THE BOI.GIANO 

WATER MOTOR CO. 

Patented April 25, 1893." 414 Water St. , Baltimore , Md. 

PATENT FOR SALE. 

The Aeberly Cattle Stall Device for the enhancement 

of comfort and cleanliness of milk cattle. Is simple, 

durable, and can easily be adjusted to almost any crib. 

Great Britain and Canada letters patent applied for. 

H. SCHEMBRI, 396 Van Buren St., St. Paul, Minn. 




WELL DRILLING MACHINERY, 

MANUFACTURED BY 

WILLIAMS BROTHERS, 
ITHACA, N. V., 

Mounted and on Sills, for 

deep or shallow wells, 

with steam or horse 

power. 

Send for 
Catalogue. 

ADDBXS9 

Miams Brotfen 

ITHACA, N. Y. 



THE COPYING PAD. -HOW TO MAKE 

and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad, and also the aniline ink 
by which the copies are made, how to apply the written 
letter to the pad, bow to take off copies of the letter. 
Contained in Scientific Ambrican Supplement, No. 
438. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 
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Motor of 1 9 th Century 

Can be used anyplace* to do any 
work, and by any one. No Boil- 
er! No Fire! No Steam! No 
Ashes! No Gauges! No Engi- 
neer! A perfectly safe Motor 
forall places and purposes. Cost 
of operation about one cent an 
Hour to eachindicatedhorse pow- 
er. For circulars, etc.. address 
CHARTER GAS ENGINE CO. 
P. O. Boxl48. Sterling. III. 



Scientific [Jook C atalogue 



RECENTLY PUBLISHED. 

Ournew catalogue containing over 100 pages, incM*4- 
in« works on more than fifty different subjects. Will be 
mailed tree to any address 6n application. 

1IUNN it CO., Publishers Scientific American, 

361 Broadway, New York. 
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BISTORT EVANT ©'=■,;■■■ 




W. L. DOUGLAS 
$3 SHOE 



FOR 
GENTLEMEN. 



Best Calf Shoe In the World for the Price. 

Fine Calf Drees Shoes, S3.CO, »4.00 and SS.OO. 
Very Stylish. 

Policemen's, Farmers' and Letter Carriers' 83.50 
Shoe. Three Soles, Extension Edge. 

82.60 and •S.OO Shoes for General Wear. Extra 
Value. 
Boys and Youth* wear the »2.00 and Si. 78 School Shoe. 
For Ladies, S3. OO, 83.60 and 83.00 Shoes. Best Dongola. 

W. Li. Douglas Shoes are made of the best material, in all 
the latest styles, and sold by shoe dealers everywhere. 
Do Tou WTocltt Tlieiii ? 

W. L, Douglas* name and price is stamped on the bottom before they leave the factory \to 
protect you against high prices. Doing the largest advertised shoe business in the 
world we arecontented with a small profit, knowing that the extra value put in W, L. Douglas 
Shoes will give a continuous increase to our business. The dealer who sells you unstamped 
shoes makes the price to suit himself. Se fviU charge you from $o? to $B a pair for 
shoes of the same quality a* W. Z>. Douglas $3 Shoe. The stamped name and price 
system is the best for you, because it guarantees full value by the tnanufacturer,for the money 
paid, and saves thousands of dollars annually to those who wear W, L, Douglas Shoes. 

If you wish to economize in your footwear it will pay you to examine W. L. Douglas Shoes 
when next in need. Sent by Mail, Postage Free, when dealers cannot supply you. Take 
no substitute. Send for Catalogue with full instructions how to order by mail. 

Address W. L. DOUGLAS, Box 551, Brockton, Mass. 
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Messrs. Munn & Co., Solicitors 
of Patents, have had nearly fifty 
years' continuous experience. Any 
one may quickly ascertain, free, 
whether an Invention probably Is 
patentable by writing to Munn & Co. 
Communications strictly confiden- 
tial. A handbook of patents and 
how to obtain them sent free. 

PATENTS 

taken throng h Mann & Go . receive 
special notice In the Scientific Amtr. 
icon. This splendid weekly paper, 
elegantly Illustrated, has the UifSegt 
circulation of any scientific work. 
IS a year. Specimen copies free. 
Address MUNN & CO., 
New Fork, 361 Broadway. 
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K^SSS? &HJBESLY& CO. 



ANDMDKY. 



CHICAGO, IU.U.S.A. 



PAID for all kinds of good Second-hand 
Iron and Wood-Working Machinery, 
Address W. P. DAVIS, Bochbstkb, N. Y. 




The American Bell Telephone Compaay 

125 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
No. 186,787, granted to Alexander Graham 
Bell, January 30, 1877, the scope of which 
has been defined by the Supreme Court of 
the United States in the following terms : 

"The patent itself is for the mechan- 
ical structure of an electric telephone to 
be used to produce the electrical action 
on which the first patent rests. The third 
claim is for the use in such instruments 
of a diaphragm, made of a plate of iron 
or steel, or other material capable of in- 
ductive action; the fifth, of a permanent 
magnet constructed as described, with a 
coil upon the end or ends nearest the 
•plate; the sixth, of a sounding box as de- 
scribed; the seventh, of a speaking or 
hearing tube as described for conveying 
the^sounds; and the eighth, of a perma- 
nent magnet and plate combined. The 
claim is not for these several things in 
and of themselves, but for an electric tel- 
ephone in the construction of which these 
things or any of them are used." 

This Company also owns Letters Pa- 
tent No. 463,569, granted to Emile Ber- 
liner, November 17, 1891, for a Combined 
Telegraph and Telephone; and controls 
Letters Patent No. 474,231, granted to 
Thomas A. Edison, May 3, 1892, for a 
Speaking Telegraph, which cover funda- 
mental inventions and embrace all forms 
of microphone transmitters and of car- 
bon telephones. 



Parsons Horological Institute. 

learn the Watch Trade 

*"^^^S) Engraving and Jewelry Work. 
PARSONS, IDE & CO, t&~ Circular free. 

302 Bradley Ave., PEORIA, ILL. 




" tMPKOTB*riUJT IB, OBDX& (W TO» ASI." ? 

The Smith Premier Typewriter 

Bmbodles the most Progressive Mechanical Principles. 

All the Essential Features Greatly Perfected. 

Perfect and Permanent Alignment. 
. „ Easiest Running, and Nearly silent. 

All type cleaned in Ten Seconds without Soiling the Hands. 

The Smith Premier Typewriter Co., Syracuse, N. Y., U. S. A. 

We have 30 branch offices in the principal cities throughout the United States. 



At* Price 



Gold sad SIlrcrWitelKi, Blejelee, 
TffardfMtan udPhtaU, Carte. 
Bentae, Wagou, Carriage. Babe, 

Sewing Maddoee, leeordeoae, Orguu, Fbiee, CMer Hlta, 
Cadi drawer* Feed Bilk, Storm, Kettlet, Bone Bllu, 
Letter Frew., to* Benin, Troeke, Anil., HayCntten, 
Pre- Standi, Cony Beefa, The* Drill* BeidrloirZ 

TjwaHowen, Coffee Wile, lathee, Beaden, Dutptarb, 
Cera Saellero, Head Carte, Forges. Seropere,Wlre reaee, 
Faaalar Mill* Wrlaaere, Saaune, Sain, Steel Stake, 
flrela Dupe, Crow Bare, BaUere, Toole, Bit Breeee, 

Bay, Stoek, Elerator, Ballroad, Platform aad Coulter 8CALB& 

8end~for free Catalogue and Me hew to save Mosey, 
HI Bo. Jejoreon St.. OHTOAOO SCALE 00.. Chicago. VI. 
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?8u USE GRINDSTONES? 



If so, we can supply you. All sizes 
mounted and unmounted, always 
kept in stock. Remember, we make a 
— niaatyof selecting atones for all ape- 
furpeses, trAm for catalogue. 
The CLEVELAND STONE CO. 
3d Floor, Wilshire, Cleveland, 0. 



Electric Speaking T 

set, with book of instructions, postpaid, 



All materia] for 



making: complete 

postpaid, #5.00. 

John 8. Notwotitt, Madisonville, Ohio. 
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AGENTS COIN 

Money selling Beveridgc's An 
tomatic Cooker. Latest and 
best cooking utensil ever invent- 
ed. Sells at sight. One Agent; 
sold over 1700 In one town.; 
One sample Cooker free to 
good agents. Advertising matter 
furnished. For full particulars ad- 
dress W. E. BEVERIDGE, ' 
B0X728. BALTIMORE, Md. 
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GASOLINE ENGINES. 

Stationary & Portable 

ALL SIZES. 

Swarfs In size and 

Giants In Strength. 
Costs oaly 10 seats a Day 
per H. P. to run them, JL 
scarcely any attention. 

arm boh munm 

Write for particulars 

and testimonials. 

THEVMDUZENGaSJt 

gasoline engine co. 

„ „ — -rr-r — . — : era ultra ATI, o. 

Mention this paper when you write. 




CLAY&T0RBLN5EN GLOUCESTER GlTY.NJ 



DE5lGNtR5 i BUILDERS 0* 
LAUNCHES AND 5 AIL INC 



SCIENTIFIC EXPERIMENTS. — DE- 

scrlptlonof some simple and easily performed scientific 

aaffwW. hfrS^W^^lV^teafta?, 8 ^ 
(ttmofthe angles of a triangle, surf ace of the sphere, 
with 6 Illustrations. Contained In Scientific Ameri- 
cas SupplbStent, No. *t»5. Price 10 cents. To be 
hadatthis office and from all newsdealers. 



THE ARMSTRONG MACHINES, 

Far Cutting OO* and Threading Pipe. 




For Hand 
or Power 

No.l cuts off 
and threads 
1 to 3 inch. 

.Jjo. 2 
crfta off and 
threads 1 to 
4 inch. 
No. 3 cuts oft 
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and threads 1 to 6 inch. 
Our aim is to make 

these machines as good as 
our Stocks and Dies, which are universally acknowl- 
edged to be THE BEST. |»~ Send for catalogue. • 
THE ARMSTRONG MFC. CO., Bridgeport, Ct. 




Out exhibit of Electric Lighting Apparatus at the WORLD'S FAIR is the most complete and comprehensive 

there. We illuminate the Tower of Light, the Electric Fountains, the Manufactures 

Building and Electricity Building. f&~ Write for our World's Fair Folder. 

g-xz:n:ei:r..*a.:l* eijeotric ooasktxx»-A.i^Tr, 

„•>__;.«. DISTRICT OFFICES: I t6 First Street San Francisco, CaL. 

44 Broad Street :; New York. I 830 Atlantic Avenue Boston, Mass. 

173 and 175 Adams Street Chicago, HI. O 509 Arch Street Philadelphia, Pa. 

Fifth aad lUce Streets Cincinnati, O. | 401-407 Sibley Street St. Paul, Minn. 

Equitable Building.. ...Atlanta, Ga, | 18Q8 F Street, N.W Washington, D.O. 

Ail business outside the U. 8. transacted by Thomson- Houston international Electric Co. 44 Broad St. New York 
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tW ESTABLISHED 1845. 

The Most Popular Scientific Paper in the World 

Only $3.00 a Year, Including Postage. 
Weekly— 5\S Numbers a Year. 

Tills widely circulated and splendidly Illustrated 
paper is published weekly. Every number contains six- 
teen pages of useful Information and a large number of 
original engravin ks of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity Telegraphy, Photography, Archi- 
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Subscription.— One copy of the Scien- 
tific American will be sent for one year— 52 numbers- 
postage prepaid, to any subscriber in the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, 91.50 ; three months, fl.OO. 

Clubs.— Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is by Postal Order, Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Address 
all letters and make all orders, drafts, etc., payable to 
MUNN & CO., 3<>1 Brondway, New York. 
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